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OHFIDENTIAL

OEPARTMENT OF THE AIR FORCE
~UADQUARTERS UN TED STATES AIR FORCE
WASHINGTON 23, D. C.

LFDRS-TA/T
SUSJECT:  (Unel) Final Letter o Project No, APG/ADA/L3-F-1

~

P
TO: h.L.L hof 144 ‘D‘Qnt: (o

Project A:’G/A"‘ /1371

43T Proving Ground Report No. APG/ADA/L3-F-1, ®Corivat Suit
bility Test of ¥~36F-2 Aircraft with T-160 Guns®, datad 3 Lugust 1953,
hae been reviewed by this Headguaxters.

L

2. The conclusions conteined thersin are concurred *n and the
recommendetions ere approvedl.

a. Reference paragraph 5:{(1) which reccmmends thut considera-
tion be given to tne inclusion of the T-160 20mm gun in fuiuire fighter

ai‘craftu

Tne T-1€0 gun is preseatly scheduled for the F-86H,
F-100 and F-101 lirereft, and is being comsidered
for the r-l05.

PN
[
-

b. Refersnce paragraph 5a{2) which reccmmends that the problems
agscciated with engine compressor stalls be resolved prio- to the accept-
snce of the T-1b6C gun for future aireraft.

() The protlems agso:iated with compressor stalls are being
investigated vty ADC on a high priority basis. Baged
’ on information avi:iladle from resulcs of present flight
testing, it is the opinion of ARDC that these problems
will ba resolved hefore the firat production aireraft
with T-160 guns is taker ianto the Air Forse inventory.

c. Reference parsgreph 5e(3) which recommends that six to eight
seccnde of fire be provided in I.ture aircraft equipped with T-160 guns.

- (1) The F-86H will %e provided with seven seconds of fire;
the ¥-10C, 1) seconds; the F-10l1l, 15 seconds.

CORFIDE NTIAL
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d. Refsrence paragraph 5a{}) which recommends the develcpment

_ of tracer exmunition for the T-160 gun.

(1) A reguirement has besx established for tracer ammunition
for the T-160 gun, In addition, & requirement for an arimor
viercing round has also been established. It is eatimited
that these rounds will be availabvle for test at AFAC in
January 1954, and will be in production sbout September 1954.

8. Reference parsgraph 5a(5) which recommends that a suitable reticle
cemera imstallavion utilizicg the Teatures Of the Zocmar ¢rector head bWe pro-
vided in future fighter airaoraft.

(1) An aireraft modification proposal for the sudbstitution of
5/8" wide ZJoomar Lens Assembly in place of the present sight
reticle canera lens adaptor is being processed in accordance
" with AFR 5Tl

- f. Heference paragraph 5&{6) which recommends thet a more efrective
system of quelity control of camporents be provided for the 7160 gun.

"~ (1) A copy of the subject report was forv'varded to AMC for reso-
"~ lution of quality control problems on the T-160 gun with the
Ordnance Corys, Department of the Army. o

8 ‘Reference pazagraph 5a(‘?) which recommends that an objective

- training progrem be initiated to fulfill the training requirements for the

T-160 .Vgu.n.

(1) T-160 guma have been received by ATRC and treining has been
included in the regular Weapons Mechanic Course, No. 46250,

_ h, Reference paraémph. 5&(8) which reccimends installation of &
splector switoh to permit firing of either two or four puns.

(1) Action has beaan.initiated %0 process this modification
proposal in acdcordence with AFR 57-4.

BY ORDER OF THE CHIEF OF STAFF:

PLEASE NOTE: .
This Approvel Letter has bezn /
reproduced by Hq. Air Proving

Ground Command. It should be B. K. HOLLOWAY

mede a part of your copies of Brigadier Geonerel, /USA¥

tho project it refers to. Deputy Director of Requirameots
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SECRET
SECURITY INFORMATION

HEADQUAKTERS SECRET

AIR PROVING GROUND COMMAND By authority of Comdr

Eglin Air Foice Base, Floxida Aiyx Froving Ground
Command
3za3aa'%%2
Dete)  (Initials)

3 August 1953
COMBAT SUTTABILITY TEST OF F-80F-2 AYRCRAFT WITH T-160 GUNS

PROJECT NO. APG/ADA/43~F-1

1. Attached hevetu is the Final Kepoxt om Project Ne, APG/ADAS43-
F-1, the object of which wus to determine the operstional cespsbilities
end limitations of the F-B6F-2/T-16Q gun installstion asnd to ussess the
fwpact this new weapom way have on thn Alr Force, This project was cor—
dueted in Korea, under the operastionwi contiol of FEAF,

2. The F-86F-2 yun installetion included four T-160 20 mm guns
with & total awmunition capacity of 460 rounds (approximately 4%
seconds of fixe)., The T=-160 yun is a revolver type, electrically fired
'weapon having a cyclic rate of 1500 rounds per minute and a muzzle ve-
lotity of 3150 feet per second,

3., air Force operational experience and studies of wespon effec~
tiveness have indicated the rcquirement for a fighter weapon of higher
kill potential than afforded by our present caliber .50 armasent system,
The 20 mn T-160 gun with its related ammunition has the potential of
providing the Air Force with o reliable weupon to meet this requirement,
This is based on pilot opinion, ¢ aslysis of the effect of enemy HE
snmunition on our sircraft, studiez of terminal effectiveness of similar
smiunition conducted in the past, end effect of the T-160 gmmunition
agalnst ground targets, The woight penzity im the siveraft and the cost
to the Air Force in terms of persoanel and support requirements sre con-
sidered scceptable in view of the weapon's hiyher kill potential,

4, 'The test installation was not suitable {for comhat due to the
limited quantity of ammunition end the occasional occurrence of engine
compressor stall while fixing the guns, These mgjor deficiencies ang

other problemns of a less serious nature wust be corrected in any pro~
duction installation,

5, In view of the above considexzetions it is recommended that
this weapon be given extensive considerstion in the selection of amme-
ment systems for future fighter aircraft,

bttty Gt

Majoxr General, USAF
Commander
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i, INTRODUCTION:
The Air Proving Ground Command was directed by Headquariers
USAF to conduct a combat test of the T-160 gum as instelled in F~36F-2
aircraft io determine its operational suitability under actual couwdat
conditicns, This projsct i3 ons phese of a comprohensive test program
involving the evaluation of several new degsigned guns installed in
varicus fighter eircraft. )

Ten aircraft were manufactured with this installation, Eight
of these were committed to this proyram. During the period of 6 - 24

October 1952, these aircraft were received ‘rom North Americasn Aviaviuir,

Inc, and were delivered to Edwards Air Fovce Base, Cnlifornias whexe a
shakedown test of the installation wes conducted to minimize the possi-
bilities of functional deficiencies reflecting unfasorably on combat
tést results of the gun installation. The results "of these shakedown
tests indiceted that the installation had reached an acceptable state
of reliability to be committed for combat test (Referemce APG Report
APG/RDAS 43-4=~1],

To minimize the possibility of failure of any of the new
components and to insure a comprehensive evaluation, & test team was
formed, Team members were composed of qualified perscnnel from APGC,

ARDC, TAC, ATRC, WADC, Abexrdeen Proving Ground, North Americen Aviation,

Inc,, Foxd Motor Company, Sperry Gyroscope Company and Genersl Electric
Compzny.

The test was conducted in Korea under the operational control
of the Far East Air Forces, with the assistance and participation of
personnel from the 4th Fighter Interceptor Wing. The flying phase of
this program was conducted during the period of 16 January 1953 through
1 May 1953,

The installation in the aircraft included four T-160 guns, each

provided with 115 rounds of smmunition (approximately 4% seconds of
fire). The 20 mm T-160 gun is a revolver type, gas operated, belt fed,
electricully fir:d weapon which has a cyclic rate of 1500 rounds par
minute and a muzzle velocity of 3iLD feet per second, The emmuaition
provided for the gun includes an API, IEI and @ practice round. This
weapon was designed to provide increased effectiveness against air=to-
air and air~to-jreund targeis.

2, OHJECT:

The object of this test proyraem was to determine the opera-
tional capabilities and limitations of the installation and to assess
the requirements imposed on the Aic Force by the use of this new
weapon, The following factors wece considered in this eveluation,
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Because of the volume of the data collected, details concerning each
factor considerad hsve been inciuded in the Appendices.

3.

8. Accuracy

be Torminsl Effectiveness

¢e Alrcrsft Pexformance Panalty

d. Ammunition Quantity

e, TJactics

f. heliability

g. Training Requirements

OPERATJONAL, ASPECTS:

8; Capabiligies and Limigtatjons:
(1) Accuracys:

(e)

(b)

Harmenigation, Boresigiiting and Fire-in:

Ali aircraf¢ were harmonized and fired in on
a 1,000 foot range using API ammunition. The
renge facilities st the test site precluded
the use of & longer range for fire-in, The
installetion features provided for buresight-
ing and firing-in of the gunz are critical,
Toa much tiue and effort (20 to 30 man~hours)
is requirud :n obtain scceptable dispersion
patterns., {The procedure used and the xe-
suits of each individual aircraft are attached
as Appendix C.)

Increased Muggle Velogcity:

The increase in muzzle velocity provided with
this asmunition results in a decrease in time
of flight of the projectile reiative to the

<30 celiber M-8 smounition, The value of this
decrease with this emmunition i3 in the order
of &% to 7% Due to the large variables in
altitude, air speed and range of firing during
the combat test, 1t was not possible to validly
assess the effect on accuracy implied by this
incxease in muzzle velocity., It is considered

(7
&,m;g
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(d)

{e)

reasonable to assume thet this is an advantage;
however, it is obvious that this small improve-
ment becomes lost when considering the larger
varisbles, such as, the pilot's ability to
track accurately, the poor response of the aix-
craft at extreme altitude, etc,

Requirement for Trscer Ammunigion;

The pilots flying these test missions were
unanimous in their opinions that there exists
@ requirement for tracer emmunitiorn for this
new weapon, This is most espparent in fighter
versus fighter combat since oftentimes & pilot
does not hgve time for accurate and effective
tracking, To meet this operational require-
ment during this test, the API smmunition was
dipped in beeswax which provided a smoke trace,
Although the procedure of dipping the smmuni-
tion waus time-consuming and the trace left by
the beeswax was not of sufficient range, it
did serve to fill the demands to a limited
degree,

Alr-to-Air Firving:

During the conduct of this program, 204 combat
sorties were flown, Mig-15 type aircreft were
gighted on 139 sorties, Firing was accnmplished
on 41 occasions. Twenty of the above f Eings
resulted in no hits observed due to extreme
ranges, extremely high deflection shots or
discontinuing of attacks due to engine compressor
stalls, Twenty~-one of the firings resulted in
hits being observed on the enemy aircréfti,

Air-to-Ground Firing:

Six missions were flown in a rear area under
controlled conditions egainst two standard 2%
toa avily trucks snd one General Sherman tank,
Multiple hits were observed on each firing
pass where the pilot's tracking was effective,

(2) Terminal Effectiveness:

(v)

Against Mig-15 Type Aircraft:

The amnunition lozding for all air-to-air
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(c)

wisslons was aiternste rounds of API and lIEI
smmunition, On the 21 firing occasions where
hits were observed, the foilowing claims were
assesged; Six Mig~iS type aircruft destroyed;
three Mig-15 type aircraft jprobably destrsyed;
and twelve HMig-15 type aircraft damaged, Al=~
though the gun camers film obtained from these
mjissions wes sbove average in quality, it was
impossible to readily assess the damage in-
flicted by sach round on the ‘enemy aixcraft.

T . Institute for Air Weapons Resewrch is
charged witk the responzibility of terminal
halligtics assessment. 7The data from their
assessment will be published in a supplemental
test report, (Appendix D, Pert 1, includes a
sumeary of the conditions of esch of the i
gagements where the enmemy zircraft was fired
on. Pazt 2, Appendix D, shows the effective~
ness on ong Mig-i5 at 43,000 feet.)

Againgt Trucks:

Both HEI and API smmunitios were found toc be
effective against trucks. The multiple damage
imposed by each HEI round indicates that this
azmunition was much more effective tham the

API, Single pass attacks against well defended
grouns: targets, such as traims, airfields, etc.,
will be much more effective with aircraft
equipped with this gun and its related ammuni-
tion, This will eniance the Air Force capsbilities
to eifectively destroy these type tergets. This
is an important consideration in the tactics
utilized in this type attsck. (A pictorial
presentation of tho damage sustained to trucks
is included ir Appendix D, Part 3.)

Ageinst Tanks:

Neither the HEI moxr API round appeared to be
very effective against tanks, The penetration
of one AP round on the tank munile was meusured
ead found to be 1-1/8", This would not have
been offsctive since the thickness in this area
is approximately 4 inches. Some damage was
caused to the bogie wheels by API and HEI rounds,
Since there was no track on the target tank, it

10
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was impossible to determine if this would have
stopped the tank., Pictures of the damege sus~
tained are included as Part 4, Appendix D,

Effectiveness of Enemy HE Ammunition 3qainst
F=86 Aircrafi:

Since damaged or destroyed Mig-l5 aircraft were
not recoverahle, evidence of the destructive
capability of the HE ammunition can be sbiained
by obsarvation of the severe battle damage sus-
tained by two of the Gun Val aircraft when esc.
was struck by one HE projectile from enemy s’ .«
craft,

On the first case the damage was caused by &
23 mm HE shell which detonated in the fuselsge
fuel tank and in the second case, damege was
caused by one 37 mm HE shell which struck im
the lower reax portion of the fuselage. Damage
inflicted by the HE ammunition in both cases
clearly indicates the desirability of the HE
round, (Pictures of the damage sustained are
included as Part 5, Appendix D.)

(3 Alrcraft Performance Penalty:
(s) Ceiling and Rate of Climb:

(b)

The weight of the test aircraft was increased
by 230 pounds over F-86F-15 aircraft and by

275 pounds over F-86F-10 aircraft operating in
the same tactical unit, Thzre was no notice~
able difference in performence cbserved up to
43,000 feet. However, above this altitude, it
was the consensus that there was a small penalty
in rate of climb and in the absolute ceilirg of
the aircraft,

Deceleration When 'iring Guns:

The deceleration while firing the guns in this
installation was noticeably greater than that
observed while firing F-86F's with the ,50
caliber instellation. This deceleration be-
comes more apparent and less acceptable when a

il
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Lomger burst is firved,

(4) Ammunition Quantity:

As stated in the introduction, the test installation
provided for 115 rounds of emmunition per gum with
the cyclic rate of 1500 rounds per minute. This
afforded spproximately 4.5 seconds of fire. This
quantity of amvunition ia considered inadequate
for the type combat experienced in Koreu. 3lthough
effective damage was inflicted.on 21 Mig-15 type
sircraft during this test, it sghould not be over-
looked that the celiber of pilots flying these
tests wes high by Air Force standards, Six to
eight seconds of fire with this instellstion is
considered to be the minimum acceptable,

Oy Relishilivy:

(a) Armoment:

Three hundred sixty~three air firing missions
were flown during the conduct of the test:

284 were sir-to-air combat sorties, 6 air-to-
greund sorties &nd 73 gun ges test sorties,

& total of 108,893 rounds of ammunitior wexe
leaded with 98,135 rounds fired f-r a tetal
fire out of 90%. During the last 65,000
rounds fired, a fire out of 93.2% was achieved.
During this firing 210 stoppages occurred,
giving a stoppage rate of 2.2 per thousand
rounds fired., During the last 65,000 rounds
fired, 99 stoppeges cccurred for a stoppage
rote of 1.5 per thousend xounds {i{red. This
relicbility was achieved through the use of
rigid inspections aud a great aiiount of pre-
ventive maintenance. (Note: It must be kept
in wind thet the test equipment wag committed
to this combat test very esrly in the develop-
ment cycle. There ware 3averal examples of
poor quulity countiol of guw componecuts and
related items. As ar exasple, a pertion of
the anti-double feed switch assemblies were
improperly wanufactured, improper outside
dimensions of gun bacrel, improper dimensions
of drum support, amaunition without propellant,
etc,} A complete breukdown of the stoppages
encountered 1s set forth in Appendix E.
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() Fize Control:

: The fire control system was completely operationsl
N on 92X of the missions as zeported by the pilots.

: ( : The redar did not function properiy on ¢.5% of

! : the missions, The radar and manual ranging systcms
i were both inoperative on only 1,5% of the missions.
¥ There was no evidence thet the increased forces

7 imposed on the aircraft by this new weupon ceused
any adverse effccts on the fire control system.

The metsl flex computer shock mounts reduced the
reticle vibration to an acceptable value, 2
detailed account of the operaetion of the fire
contiel system is included as Appendix F.,

ﬁ, (c} Reticle Camgra Ingtallation:

© U The reticle camera installatior in these sir-

i craft which included the Zoomer ercctor head

R was found to be desireble end effective. The

P installation of the camera in an inverted posi-

' tion and the requirement for an additional set

: of iens in this erector hedd caused the result-

] ing imege to sppear inverted. This is undesirable
a&nd should be corrected by arranging the camers
in sm upright positivn, (See Appendix @

@ A roxaft:

; Thore was ao evidence that other components of
» the aircraft had been adversely affected by the
armsaent instsllation,

(6) Compressor Stalls Encountered While Firing Guns:

At frequeni end unpredicteble times while firiang the
guns sbove 35,000 feet, lexge flashes were observed
forward ¢f the gun muzzle. These flashes were of
varying intensity and at timss extended well forward
of the aireraft, Of the 363 missions flown, there
were 20 occasions wiere the pilois reporied un eagine
_ compressor stail sccompanying the large flash obseirved
( , while firing the guns. Six of thege occurred while
firing et eaemy aircraft and necessitated the dis.
continuance of the attack. Early iu the test program,
one aircraft was lost duc to cenditions associated
with this engine compresser stall problem., Although
several fixes were attempted, none proved suitable,

-
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The phenomenon associated with this problem, although
not fully understood, is haing investigated by the
aircraft manufecturer, the Ordnance Department &nd
responsible Air Force agen:ies, (Complete data on
the conditions under which these engine compressor
stalls were experienced is included in Appendix H.)

b. Quganizstional Imrsct:
(1) Personpel:

The weight of the T-160 gun, the increased maintenance
demands, and the problems of boresighting end hermoni-
zation will meke it necessary to increase the number

of armement personnel in the tactical unit utilizing
this equipment by an estimated 50X over the present .
authorization, if present comcepts of utilizetion of
aircraft are to be achieved. This increase in personnel
should be made in the weapon mechanics and apprentice
weapon mechanics field,

(2) Iraining:

Although the basic principle of this gas operated
type gun is very simple, special emphasis must be
plecad on the truining of weepon mechanics in basic
electricity in crder to insure proper maintenance
of the armament electrical system essociated with
the gun., (A suggested training syllasbus for the
T-160 weapon is inclosed as Appendix I.)

(3) HMaintenance:

To obtain aaximum reliability of this weapon during
the ¥orean test, a great amount of preventiive main-
tenance was accomplished, in the forin of rigid in-
spections and replacement of perts someiimes
prematurely., Unless better quality control of
spare paris and engineering improvements are made
in the gun electrical system, this weepon will im-
pose a8 far greater maintenance work load on the
using organization than is presently required in
the .50 caliber M-3 instellation., If improvemeants
are made in these two general areas, it is reassonable
to assumy that the incresse in maintenance work
load will be small and therefore acceptable.

14
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(4) Facilities:

The following additional facilities will be-necessary
to support this new weapon:

( (a)

()

{c)

()

Additional tie-dowr facilities for boresight-
ing, harmonization end firing-in,

An increase in armamgnt shop facilities, in
the form of additional bench ares, larger
cleaning tanks and greater sterage area.

The facilities required for the storage and
nandling of HEI ammunition.

In addition to the above, it is desirable

that an 18600 foot harmonization and fire-in
range be available which would permit a more
accurate harmonization of the guns, (Reference
Appendix C - "Harmonization and Fire-in Pro-
cedure, ")

) Equipment:

Aside from the normal authorization of tools and
equipment for an armiament section of & tactical
organization, it will be necessary to add a number
of special tools (Reference Inclosure 10 to Appendix

E).

The tools authorized for weapon mechanice as

outlined in ECL #¥10~46-1 should be amended,

{a)

c. JTactics and Technigues:
(1) Opsrational Tactics:

Reduced Time of Fire:

The reduced time of fire with this installation
makes it necessaxy for the pilot to be evex
conscious of the need to close to an effective
range before firing; however, it was found that
when in effective firing range, the length of
burst necessary to cause effective damage was
decreused over that required with the .50
caliber installation. (See Appendix D, Part

1) To continue combat use of the installation
after envountering compressor stall problems,
the firiag circuit was so modified as to allow

15
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tke pilot to select either the upper two

guns or all four guns for firing. The

selection was made by @ two position switch

in the cockpit. In addition to the enyine

compressor stall consideration, this srrange-

ment increased the length of fire in the

instellation, Most pilcts flying the in-

stallation felt that ihis was a desirable

addition to the arvamsnt system. ihen 14

was impossible to clase to the desired

range, the pilot then felt that ke could

afford to expend seme of his ammunition in

an attempt to (it the eneasy sircrsft and

slow him down so that an effective rate ¢f

: closurs could be obtained. The use of this

b arrangement reqiires that the pilot be ever

congscious of the position of this switch.

The selection of two guns for the purpose

: mentioned sbove is very desirable; however,

} on reaching an effective range, 2 higher

. hit probability would be expecied wien firimg

. "~ all four guns., The above mentioned arrange-

« ment would also bie very effective when utilized

; against muitiple lightly defended gzound tar-
geis such as coavoys, trains, ete,

(b) Expended Ammunition Ceses:

The expended ammunition cases from the guas
ars disposed of overboard. This kes presented
no change in tactics for missions flown during
this test, There ars few, if ony, tagtical
eituations which require that sccompuaying
aircraft fly directly below the firing aire
cvraft, As loig as the wing msn is aware that
exxpended cuses are being disposed of directly
below the ficing aircreft, this should present
no problem,

R . o e s
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(2) Maintenance Techniques:

To achigve optimum reliability, the meaintenaucas
- techniquas utilized during this test were im the
: foru of standard operating procedures and che
lists to insure that personnel errors hed ss
little effect &s possible upon the roliasbility
of the weapon. (A listing of these S.0.P.'s
and check lists are included as Inclosure 8 to
Appendix E.)

16

(T
p—




d, Collect; A is:

In enalyzing the capabilities of the present ,50 celiber
armament installation to meet the requirement of inflieting effective
damage on present day air-to-air and air=-toeground texgets, it is cbvi-
ous that a more effective armament system is needed, It is spparent
that the ammunition related to the T-160 20 mm gun has a much greater
terminal effectiveness than that sttsined with the .50 caliber ammuni-
tion, The damage inflicted with each striking round is many times
greater than with our present weapon,

The increase in terminal effectiveness, and the high
cyclic rate, are considered the important factors which make the
additiona)l weight of this installation a reasonsbie and secepieble
compromise,

The length of fire in this test installation is considered
inadequate; however, it is considered feasible from ea engineering
stendpoint to increase the quantity of ammunition {n future aircraft,
The incliusion of a selector switch to permit firing of either two guns
or four guns as mentioned in paragraph c, (1) (a) asbove, would provide
8 desirable feature,

The compressor stall problem associated with this armsment
installation makes the installation unacceptable for combat use, The
problems associated with this phenomeion must be resolved before the
installation can be considered uvcceptable,

If adequete quality control of spare parts, engineering
improvements of the gun electrical syitem and an objective training
program for personnel are achieved, the incresse in maintensnce re-
quirements in the tactical unit will be acceptable,

The cost to the Air Force in terms of logistic support,
increase in facilities and training requirements are considered reason-
gble and acceptable in view of the increased effectiveness provided by
the inclusion of this new weapon in future fighter alrcraft,

4, CONCLUSTONS:

a, It 1s concludad that:

(1) A four gun T-160 20 mm instellation with its reisted
amnunition has the potentiel of providing the Air
Force with a more effective armament system than that
provided with the preseat six gun ,50 caliber installa-
tion,

17
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Q)

4)

(5)

()

M

®)

(0))

(10}

The F=-86F-2 aircraft equipped with T-160 guns used
in this test are not suitable for combat use, due
to the problem associated with engine comprassor stall,

The quantity of ammunitizn provided in thie test in-
stallstion is not adequate,

A selector switch to provide pilot selection of either
two guns or all guns increeses the leagth of fire; how-
ever, this arrangement would only be advantageous in
certain tactical situstiens since the hit probability
would be greatly reduced when only firing two guns,

The time required for haxrmonization - boresighting -
fire-in is unacceptable,

Based on the unanimous opinion of the twenty-six ex-
perienced pilots participating in this project, there
exists a cequiremsnt for tiacexr smmupition for this
weapon for use in fighter vs fighter combat as experienced
during Kciean opexations,

The increased forces imposed on the sircraft by this
wespon have had no adverse effects on other compenents
of the aircraft,

The sight reticle camera iistallation with the Zoomsr
erector head is considered acceptable,

The present USAF armament training program does not
provide the armorer with a sufficient knowledge of
besic alectricity to adequstely maintain this weapon.

Present quality control of gum components is inadequaie,

5. RECOMMENDATIONS:

8, It 1s recomuended that:

)

<)

Consideration be given to the inclusion of the T~160
20 mm gun in future fighter mircraft,

The problems associated with the engine compressor

stalls be resolved prior to the acceptance of this
waapon in future fighter sircraft,

18
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(3) A minimum of six tu eight seconds of ammunition be
provided in future aircraft equipped with this wesapon,

(4) A trscer ammunition be developed for this wespon, snd
that sn investigation be made as to the desirability
of its use,

i {5) A suitable reticle camera installation utilizing the
features of the Zoomar erector head be provided in
futuce fighter aircreft,

(6) A woxe offsctive system of quality contzol of gun
components be provided for this new weapon,

5 (7) An objective training program be initiated to ful-
£fi1) the training requirements for this new weapon,

(8) Improvements in the electrical system of the gun be
initicted as indicated in Appendix E,

Major General, USAF
Commander
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APPENDIX A

DESCRIPTION OF TEST EQUIPMENT

(Reference Photos %L & ¥2 Inclosure B1) -

Test Aircraft

The tast airveraft utilized in this test wars FuB6F.2 aircraft
with four T-160 20 = gunmz, mounted in the fuselage, two ou eech
side, The guns wure mounted on their sids, with the top faciug out-
board sad being inclined approximately 80 degrees from the verticsl,
The test aircraft were similer to standard F-06F aircraft with the
exception of the instsllation of extended leading edges instesd of
slats. The leading edge extended 6 inches at the wing root and
three inches at the tip, The installation included the Jd7-27
engine and the MA-3 Fire Cortrsl System.

Modjfication

Prior to initistion of this test, the NA-3 fire control system
was modified to include a range limiter which enhances the pilot's
ability to properly track the target, irdicates rader lock-on and
acts a8 an is-range indicstion to the pilot, Also included in the
modification was a radsr sensitivity control which permitted the
pilot, while in flight, to peak his xadaz by adjusting the lock~on
sensitivity.,

T=160 20 wm Gun

The T-160 gun is a revolver type, gas operated, autcmatic weapon
consisting ecssentially of a combimation drum support and berrel, &
rotating drum with five chambers, ® specing lcaded operating slide,
and a gaz opersted piston. It 1s clectricelly fired and belt (limk)
fed and can be adapted to either right or left hand feed. Accessories
include 8 gun charger and a feeder. There is no gun heater provided,
sad apparently none is required. The T=-160 gun is basically the same,
in genersl appearsnce and function, as the caliber .60 T-130 gun,
difforing chiefly in the drum and barrel, Other designed military
cheracteristics are as follows:

Rate of Fire o « « ¢« ¢« ¢ « o o+ 1500 rounds per minute,
Weight of Gun (plus feeder). . 162 pounds -

Length of Gun 4 « o = « ¢ « » 72 inches

Appendix A = Pege 1
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Width of GUN o « 4 & o o & o o 8,00 inches
Height of Gune o o o ¢ o o & o« O inches
Length of Barrel « o« « o « « « 93.56 inches
Trunnion Resction Maximum, . . (5,000 pounds)

Ammunition (X15) API round)

The military characieristics of the T151 API round areas
follows:

Calibers « « ¢« s s ¢ o ¢ ¢ o o 20 mm (,60 caliber case)
Overall Length . . v« « ¢ « « « ©,625 inches

Muzzle Velocity. « « o« « & « o 3150 feei per zecond
Weiyht (complete round). . . 58 pounds

Woeight (projectile). + . o « o 1600 grains

Primer (electric, propellant, natuxal cellulose)
(IMR 4903)

Propellant Weight, . « « « « « 590 grains
Filler (incendisry). . . . . . 100 grains

I-149 X xound

The militsry choracteristics of the T-149 HBEI round are as
follows:

Caliber. - ¢ v o o o ¢ « o o « 20 mm (;60 caliber case)
Overall Length » o « o « o » o 6,025 inches
Juzzle Velocity. + « « « » +» « 3150 feet per second
weight {(complete round), ., . .58 pounds

( Weight (projectile). . « . « . 1600 grains

Primer (electric, propellant, natural cellulose)
(IMR 4923)

Appoandix A - Page 2
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Ptnpellant \dﬂight e o e s 00808 e ¢ 500 greins
FU$€e o o o o o v o o o a s 06 a o o« o I=200

Filler (HEX)e ¢ o ¢ o ¢ o s o o ¢ » o 110 grains

Appeadix A - Page 3
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T-160 Guns and Brauipment
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T-180 Cuns and Equipment
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APPENDIX B

TEST PROCEDURE

1, Test Program Qutline

To faclilitate the coaductance of this test, & test program
was published. This program indicated the object of the test, the
factors to be investigated and the method to be used. A copy of
this test program is included as Inclosure 1,

2. Test Team

To minimize the possibility of failure of any of the new
components in these sircraft and to insure 2 comprchensive evalue-
tion, a test team was formed. Team members were composed of
qualified personnel froin Aix Proving Ground Command, Air Reseaxch
and Development Command, Tactical Air Command, Air Training Command,
Aberdeen Proving Ground, North American Aviation, Inc., Ford Motor
Company, Sperry Gyroscope Company and General Electric Corporation,
A 1ist of the members of this team is included as Inclosure 2,

3. Operations in the Tactical Unit

The aircraft were assigned to the 335th Fighter Intezceptor
Squadron of the 4th Fighter Interceptor Wing, stationed at K-14,
Korea for the conduct of this test. This squadron was equipped
with F-06F aircraft, The original plan was to replace eight of
the normally assigned squadron sircraft with the eight test aircraft,
This plan was carried oui; nowever, when problems associated with
engine compressor stall were euncountered, in oxder not to interfere
with the combat capubilities of this squadron, the eight Gun Val
alrcraft were supported as an extra flight, 1In view of the enginc
compressor stall difficulties associated with thiz armement installe-
tion, only the most experienced pilots were utilized in flying test
combat missions, Of the 284 «<ombat missions flown, approximatsly
65% were flown by project team pilots, The remaining 35% were
flown by pilots from the 4th Fighter Wing,

Attached as Inclosure 3 is a presentation of a typical
combat mission flown with these airecraft,

To obtain the maximum data in ihe shortest possible time,
the aircraft were scheduled only on those missions that had the

Appendix B - Pege 1
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highest probebility of engaging eneny aircraft,

To insure the maximuw benefits from these test missions, a
piloi®s debriefing outline was used on each mission where enemy con-
tact was effected. A copy of this debriefing outline is included as
Inclosure 4.

Appendix B - Page 2
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: HEADQUARTERS
. AIR PROVING GROUND COMMAND
Eqlin Air Force Base, Florida

53 ane 1952
P SUBJECT: Test Preqram to Determine the Combat Suitability of the
i T-160 Gun Installation APG/ADB/43-A~1 (Korean Phase)

TO: Commanding Officer
3200th Proof Test Group
Eglin Air Force Base, Florida

ek ey

1. GENERAL:
8, lIntroduction:

This test has been activated at the request of iiead~
quarters USAF, to provide an evaluation of the T-160 20mm gun in-
stallation in the F-86E aircraft, under actual combat conditions.

be Description:

(1) Test Equipment

The installation under test includes four T-160
guns installed in each of six F-06E-10 aircraft,
The test aircraft incorporates the J-47GE-27

. ergine, A-4 GBR sights and extended leading edges
instead of slats. The installation has a total
amnunition capacity of 480 rounds, A complete
description of each of the asbove items is listed
in Appendix A,

2) Test Personnel:

A test team will be formed and proceed to the Far
East to conduct the operational suitability testing
under the operational control of the Commanding
General, FEAF., Project personnel and a portion

of the testing personnel will be provided by the
Air Proving Ground Command., To minimize the
possibility of failwre of any of the new components,
Headquarters USAF has recommended that this test

Appendix B = Page 3
Inclogsure #1 - Page 1
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team include qualified represextatives from ARDC,

WADC, Nocth American Aviation Company, Sperry

Gyroscope Company, Geaezsl Electric Corporatien,

Aberdeen Proving Ground, Army Ordnance, Svring-

field Armory, Ford and Pontisc Automotive Corporatioca

aénd Armour Rescarch Imstitute, It is planned thst

experienced FEAF pilots and srmament personmel will

be invited to participate in the test, to insure a 5“)
more comprehensive evaluation, ~

c; Classification:

Secret

d. Priority of Test:
USAF - 1A

e, Project Officer:

Major K, E, Evans

2. DBJECT:

To determine the operational capabilities and limitations of
the T-160 gun Installation in the F-86E asizcraft and to obtmin basic
data concerning opportunity to fire and terminal ballastics effective-
ness of the related ammunition, under actual combat conditions, to be
used in determining the suitability of this installation.

3. SCOPE OF TEST:

The following factors and charucteristics will be imvestigsted
and evalusted for the formulotion of conclusions sg to the combat effec-
tiveness of this installation and for the assessment of basic data far
use in the Gun Val progrea:

&, A thorough and comprehensive assessment of all £ilm, ex=
pended during this test, will be made to determine with as much accuracy
a3 possibie, the opportunity to fire/per sortie where enemy contact is
attained and the terminal effectiveness of the ammunition,

b. The aver-all accuracy of the gun/aircraft installetion
for use in the combat situstion afforded by the FEAF thester of operm~
tions.

¢. Evalustion of the offscts or the perfcrmence of the F-B&E
aircreft in its combst role, by this srmament installation.

Apperndix B - Pago 4
Inclogure ®) -~ Page 2
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d. Techniques and tactics ef operatiensl utilization, realizing
the reduced time of flight of the projectile shiould increase accuracy.

€. Gun/aircraft installation reliability to include field
maintenance and.support requirements,

4. 1{0D O

a, Preliminary Phase:

NDUCTING TEST:

(1) Formation of testing team

@)

3

1C))

It is planned that a team will be formed in the
tactical unit, designated by CG FEAF, composed
of APGC project test persomnei and pilots aad
agmament personnel from the tactical umit,

Logistic Support:

The APCC will be rospoasible for coordinating

with AMC to ingure that required supplies peculiar
to the test installation accoapany the shipment

of the aircraft and to insure that spares common
to the test aircrafi and F-86 sircraft currently
assigned to FEAF are aveileble and are “"earmariod"
in FEAF for this project.

Modification:

Fabrication and installation of the following
iteus will be accomplished by APGC persomnel,

(a) A range limiter which enhances the pilot
ability to properly track the target, in-
dicates rader lock-on and acts &s an in
range indication to the pilot. A more
complete description is attached as
Appendix A,

() A radar sensitivity coatrol which permits
the pilot, whils in flight, to peak his
radar by adjusting the lock-on sensitivity,

Instrunontation:

Sight cameras, equipped with 3" lens, will be
mounted on the A-~4 gunsights and wired in such
& manner that trecking will be accomplished by
uging the first posiiion on the trigger, The

Appendix B - Page 5
Inclosure ¥l - Page 3
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cameras will be modified, to provide a time base
oa the film,

(5) Preliminary Engineering and Functional Testing

Personnel from APGC in conjunction with personnel
from ARDC, AMC and North Americen Aviation Corpora-
tion will conduct a preliminsry engineering and
functional test at North American Aviation Corpore-
tion to insure maximum weapoas system reliabiiity
prior to shipment of the aircraft to FEAF. Attached
as Appendix B is proposed minimum firing schedule.

(6) Personnel Training

All test and maintenance personnel will become
femiliar with pertinent directives regavding
cperation and maintenance of the tes? instsllae-
tion, Training at Nocth American Aviation
Corporation will be utilized to train srmament
personnal. The APGC project officer will pre-
seut to ihe FEAF pilots a completo briefing on
operation of test items including instrumentation
prior to sny flying.

(7) Descriptivs Photographs

Typical ground operation scenss will be photographed
with a l6om camera from ths point of view that a
film report may be made i{ results sc indicate.

e (@) Boresighting and Harmonization

Boresiyhting and hsrmonization will be accomplished
at sufficiently frequent intervals to insure proper
alignment of the guns. Boresighting and harmonizz-
ticn will be accomplished in accordance with attached
Appendix C.

b. Main Phasa:

Inasmuci: as this test is being undertaken in a combat
theater in a tactical unit under the operationsl coatrol of the
Comnanding Gensral, Far East Air Force, it is considered lmpractical
to outlire specific miszions to be undertaken. However, it ia
imperative that maximum information be gained from each mission
flown,

Appendiz B - Puge &
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(1)

@)

(&)

4

Accuracy phase:

Film assessment will provide dats for this evaluation.
The«Air Proving Ground Command is providing fiim, a
portable developer with necessaxy chemicals, and
perscnnel to maintain instrumentation and develop the
film. The APGC project officer will make preliminary
asgessment of all film as scon as possible. Each
participating pilot wili be required to review his
film after each mission and wiil not fly a subsequent
mission uatil the film has been reviewed, urless the
current tactical situation warrants exception to

this procedure. Wher in the opinion of the project
officer, ro further review is necessary, the film
will be catalogued and correlated with the reports
and foxrwarded to APGC.

Opportunity to Fire

By providing a time base on the film it is plsnned
that sccurate infcrmation as to the opportunity to
fire/per sortie flown where enemy contact is made

will be obtained. By careful assassment of the film
and by complete reporting by the pilot at the comple-
tion of each migsion it will be possible to dstermine
this important data, for the combat situation afforded
by the FEAF theatre of operation, needed in determining
the effectiveness of the installation. A periodic
review of the film by the APGC project officer will

be made to insure that this data is being obtained.

Terminal Effectiveness

All fiim will be ussessed to gain as much informa-
tion as possibie concerning terxminal effectiveness.

The facilities of BRL and IAWR will be utilized in

the terminal effectiveness evaluation. Where possibla,
enemy material which is damaged or destroyed by this
installation should be closely inspected to determine
the terminal effectiveness of the emmunition., If
possible, a representative number of controlled missions
against apprupriute captured enemy targets will be
undertaken, Complete written end photographic results
of these firings will be recorded.

Alvexaft Performance:

The effects on performance and maneuverability,

Appendix B ~ Page 7
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caused by this armament installation, will be
investigated. Comments of all participating

pilots will be solicited en handling characteristics,
improvements in maneuvering and tracking qualities,
und performance differences betwoen the test aige
creft and other F-86 aircraft in the theater, ")

Tactica and Techniques:

The fact that the time of flight of this amwunition
is less than the currently used M-8 smmunition
implies than an increass in accurvacy at lomg ranges
should be achieved. Evaluation of firing iests will
be made to verify or refute this assusption.

Gun[aitcraft installation religbility

The general reliebility of each gun/aircraft installa-
tion will bo obtalncd primarily from gun test ceconds
on the guns from each instalistion. It is therefore
mandetory that complete and accurate gun test records
be kept on each individual gun for esch aircraft
installation. These records will include sll ammuni-
tion fired through each gun, gun malfunctions and
iheir cavses, @il paris, Droskuges and replacements,
gun saintenance requiremenis, snd all changes end/or
sdjustments made to Lhe test equipment., Gun test
record forms (See Appendix D) will be provided. In
addition to kesping of gun test records periodic
inspections will be made for examination of each

gun installation es © whnle end a written report

will be prepared to cover items generally not in-
cluded in individual gun test recoids, such as:
damage to aixcraft componeats end related gun equip-
ment; looseness of gun mounts, gun chargers, and
other accessory equipwent, and suggestions for
modifications which may improve gun/instailation
relisbility.

¢. Final Phase:

When in the opinicn of the preject pexscnnel the test
data sro sdequate, the APGC project teum will returm to the Ainr

Proving Ground.

All dats and exposed film will be returned and . )

final evalustion will be accomplished. Extreme care should be taken
in properly catuloging of film and mission raports.

Appendix B - Page 8
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5. RECOWDS:

g8. 7The project officer will maintain the foliowing records:

()
@)

)
4

Daily log.

Deily mission veports carefully correlated with the
exposad film,

Gun history records,

A small library of film recording ground handling,
loading, maintenance prccedures, etc,,

b. The project officaer will make weekly reports to the
Air Defense Branch, Operational Testing Division, D/0, APGC, giving
comnlete data tc date including film and pilots' reports.

BY COMMAND OF MAJOR GENERAL BOATNER:

S Appendicess

A,
)

B, C, D, 6E

Incls to App E

s/t K. K. COMPTON
Colonel, USAF
Deputy for Operations

cory
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Msjor R. E. Evans
Ceptain L. R. Moore
W0JG E. W. O'Brien
M/Sgt
N/Sgt
1/Sat
$/Sgt
S/5gt
S/Sgt
A/1C
A1C
A/1C
A/lC
A/2c

wo
L.
0.
J.
Je
W,
S.
J.
R.
R.
c.

k. Beaty

V. Gibson

Ce. Kralicek
B. McDonnell
. Lovejoy
Kunie

E. Olszewski
C. Flaherty
F. Alber

b, VYanasse
B, Bantel

Colone) G, L. Jonaes

T/Syt Cherles H. Daniel
Lt. Col. C. L, Peterson

Lt. Cnl. D. L. Rodewald

M/Sgt Carnes

Major H. B. Yount

1/Lt. K. Main

Mr.
Hr,
Nr.
Mr.

Mr,

Mr,

GUN VAL _PROJECT TEAM

Alx Proving Ground Command
1] L] w

L]
” " L. L]
" L] " LJ
L] L] L} L
" L] @ "
[ ] " “ ]
L] " L "
] " ] L}
L] L] ] -
L] 5 " ®
” L} L] L]
» - L ]
L ” L L

Ady Training Command
» " | J

Tectical Air Command
Headquarters, USAF

335th Fte Intcp Sq, 4th F. I. Gp.
Army Ordnsnce Department

Nright Air Development Center

CIVILIAN TECHNICAL REPRESENTATIVES

Paul F, Peterson

B.
R,
K.

0.
W,

W,

L. Rayner

Lesman

Leslie

Magrane
Muzzy

S. Aumen

North Amsrican Avistion, Inc.
Wright Air Development Center
Ford kotor Compeny

A. C. Spark Plug Corporztion

Sperry Gyroscepe Corporation
[, ] [ ] L]
*

Naval Ordnance Department
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QUESTIONS TO BE ANSWERED BY THE PILOT AT TIME HE IS DEBRIEFED BY APGC
PERSONNEL

PART I (TO BE ANSUWELED ON EACH MISSION)

A,

PART 11
A.

General Information concexrning wission

1, Date

2. Group Misgion No,

J. Aircraft Number

4. Pilot's name and rank
5. Position in flight

6. Type of mission

7. Mission altitude

8, Weather-

9. Contrail levels

Malfunctions

1. Radar
2. Sight
3. Armsment

Performance Penslty

1. Wes the extra weight of the T-160 gun installation noticeable
in the climb?

2. Were your pawer settinys higher than those of your wing man
during climb out?

3. How much fuel did you and your wing man have remaining at
shut down?

4. What was the maximum altitude attained? What quantity of
fuel?

(10 BE ANSWERED ONLY IF PILOT FIRES ON TARGET)

For each pass at each target on which the pilot depressed the
trigger to fire, compose a narrative to include the following
information.

l. Total enemy aircxaft in this enyajement

2. Total own aircraft in this enygagement

3. Time at which each particular target was ettacked
4. Target altitude

5. Estimated speed of target

6. Target type

Appéndix B - Page 12
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c.

D.

7.

0.

9.
10.
11.
12.
13.
14.
15.
16.
17,

Own position as seen from torget

(Clock position, hi, low, level, estimated range)
Own speed
Was sight (manual cege, electricel cage, computing off)
Was ranging done (preset, manually, radar)
Was range limiter (Off, 1200, 1800, 2400)
Terget’s tactics during pass
Ownn tactics duriny pass
Number of bursts and theic approximate length
Approximate number of G's pulled during firing
Approximate remge at time of firdny
How many targets were fired on

Toerminzl Effectiveness

1.

e

If hits were made on the target, what damage occurred?

a. Started smoking

b. Caught on fire

c. Slowed down

d. Any other observed damage

e. Was target previously damayed

f. Duraiion of attack

g. Target last seen at (altitude, attitude and headiny)
h, Pilet's claim

Reasons for firiny or not firing, i.e. (to destroy
enemy aircraft believed to be in range, to prevent
enemy aircraft from gainiany position on friendly
alrcraft, to cause enemy aircraft to break, to damaye
enemy eircraft and slow nin down, to damage enemy
aircraft before it reaches sanctuary, other),

Opinion of pllot as to advantages or disadvanisges of
20 mn smmunition compared to .50 caliber in this situe-
tion.

Length of Fire

1. Do you consider the present amount of smmunition, ir
length of fire, adequste for the type mission just
flown?

2. If answer to above question is negative, give opinion
as to what is the required amount.

Accuracy

1. If hits were cbserved on the target, where were they

Appendix B ~ Pege 13
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E.

Fo

G.

2.

3.

in relation to where you were holding the pipper?
At what estimated range were the hits obgerved?

State opinion on use of tracers. Would tracers hsve
helped in this case?

Change in Tactics

1.

2.
3.

Were there any changes in tactics made hecause of the
extra weight?

3° depression of the guns?
Decrsase in time of fire

Did your wing man have to alter his position due to the
expendad shells falling from ycur aircraft?

Compare ti.is installation with .50 caliber instailztion
while ficing guns, as to reticle vibration, deceleration
due to gun fire, and any other,

Range Limiter

1.
2.
3.

4.

What range was set inte the ranje limiter?
pid the range limiter help you to track more accurately?

Was the intensity of the blinking of the sight reticle
adequate so that you knew when you were within the
preset range?

Is the range limiter desireble?

APG/30 Radar and Radar Lock-on Sensitivity Control

1.
2.
3.

4.

Was the operation of the radar satisfactory?
¥as the lock-on sensitivity control usad on this mission?

At what estimated ranges were you obtaining lock-ons
snd at what altizude?

Was the target selection butteon used?

Appeiadix B - Page 14
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1.

A-4 Gun Sight

1. Was sight in operating condition?

2. What wing span setting was set into the sight?

3. How do you compare the A-4 with the A-1 CM gun sight?
4. With other gun sights you have used?

81ght Reticle Camera Installation

1. Did the camera installation hinder you in tracking the
target.

2. Additiona)l comments on the camera installation.

Apperdix b - Page 18
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APPENDIX C

BORESXGHTING AND HARMONIZATION

.
)
1. INTRODUCTION: ’
The 8 Gun Val aircraft were boresighted, hammonizsd and ficcd
in on a JUW* range st K-14. The periods of hacmonization would have
been more frequent had the facilities at K~14 been availsble more oftes.
Each aircraft was boresighted approsx/.astely once per mouth, whick moaat
the aircraft averaged approximatsly 22 flightis beiween boresighting and
harmonization. Dispersion patterns were obtained for all sircreft with
burst patterns of 10 rounds per gun. Reference Inclosure 32 for patterns
cbtained. The beresighting procedure used is Listed as inclosucre 81,
2, RESULTS:
a. Firiag in at 1800 feet would have been more desirable ia
that fewer target csiculations would have baen necessary to Attain mc-
ceptable patterns. At 1800' a single point, or convergence point cma
be utilized for ail guns, wheress at 1UU0° separste points for each
gun was required to obtain the desired convergence at 1800°.
b. The fnstallation festures provided for boresighting or
firing in these guas sre critical and much more time-consuming thes
similar .50 caliber gun installation features. Following were the
sajor difficulties enceuntered during harmonizaticn,
(1) The T-160 gun is provided with & muzzle stabiiizer
to preveat berrel whip. As @ vesult, this stubilizer,
pluz the gas seal, requires an adjustmént as well as
the rear mounts., Thia iz a very time-consuming ad-
Justmeni due to the inaccessibility of the adjustment
auts on the stabilizer supports. Once the adjustment
hss been made, it iz equelly as difficult tc lock the
stabilizer in place without deflecting the barrel.
On occasious, the armorer was roquired to loosen und
readjust the stabilizer supports severel times forx
one adjustment of the gun mount,
(2) Although the roar mount adjustment features were .
accessible, many times the armorer made an adjust- ,)

ment in the wrong direction, and several patterns
were fired before the error was realized, 7Thisg
would indicete 2 nead for instructions or dirsctioas

Appendix ¢ - Page 1
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for sdjusting the vertical and laters]l adjusting nuts.
This could be done in the form of an instruction decal
plzced in an sppropriate place nesr the rear gun mount,

(3) The number of tie down points and jacks required for
firing in this instsllatics is noted in Inclosure ¥},
"Boresight Procedure Used at K~-id®, Compared to the
.50 calibsr installetion boresighted at this site,
the T-16¢ installation required grester facilities
end additional tims to sot up the sirecxaft. IMhis was
necessaery due to the greater recoil forces imparted
to the aircraft by the T-160 guns and due to the fact
that with the boresight procedure used, all 4 guns
were fired simultanecusly.

c. The average time required to boresight the aircraft was
redused coasiderazbly during the latter part of the progrem us the
personnel hecame more exparienced and the procedure simnlified, ke
average time to boresight 1 zircraft was 30 to 40 wan hours (4 to 5 men ~
6 10 8 hours).

d. It is felt that there are many factors which affect the
dispersion patterns cbtained with this gun installation, and of the
many variables iasvolved, it is inconciusive as o which hes the greater
effect. The following factors are comiributables

(1) Tie-down facilities were of poor qualities in that
the tie~down rings were secured in loosely poured
concrete slabs which were free to shift in the
ground,

(2) The firing of the guns in various combinations
preduced various dispersion patterns. These
various frequencies imparted to the 2ircraft
caused the centor of impact of individuel guns
to shift., A 4-gun dispersion pattern did not
compare favorably with either the 2-upper gun
or 2-lower gun patterns. It was apparent that
the dispersion patterns were greatly offected
by the intexference of the guns on each other.

(3) The variation of barrel dismeters at the muzzie
etobilizers which often cancelled the effective-
ness of the stubilizer in that the barrel whip
increased the dispersiou.

(4) The stability of the API round, used on the

#ppendix C - Page 2
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boresight rsnge, wes pcor. Kany instances were
cbserved where the incendiary mix in the windshield
prematurely expioded, and several fired projsctiles
were found in the gun butts with stripped or partially

stripped rotating bands. (See photc #1, Inclosure
#¥13 to Appendix E.)

(5) Loosening of the rear mounts with life of the air-
craft is to be considered although it is feit that
this affects the Jispecsion very littla.

3. CONCLUSION:

a, The sdjustments required to obtain the desired dispersion
were too time-consuming and not acceptable from this'staadpo!nt.

4. RECOMMENDATIONS:

&, Further study and testing be done to determine a more

simplified method of boresighting and harmonization of this instelle-
tica.

b. Further study be mude to determine the major factor comn=-
tributing to the instability of dispsrsion patierns.

c. Further engineering be accomplished to provide & wore
acceptable muzzle stebilizer arrangement.

Appendix C ~ Page 3
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BORESIGHT AND HARMUNIZATION PROCEDURE

USED AT K-14 FIRE-IN RANGE

1, An 8' X 8' panel terget with appropriate aligning marks
(see Diagram %1) was placed 1000' from the airplane.

2. The uircraft was placed 'n its normal flight attitude
(3% nose ap) and leveled latarslly,

3. 7The aligning sights were installed on the aircraft and
the target was positioned horizentally and verticelly by aligning
the sights with the cross A of the target.

4. The computer was leveled and the electrical cage sight
reticle adjusted on cross  of the target,

5. The nose of the aircraft wes clevated until the aligaing
sights on the aircraft were superimposed on cross B of the target.
This edditional elevation (approximately 2 mils) is required to
compensate for bullet drop (22" at 1000°).

6. The airvcrafe wae tied down using steel cebles with turn
buckles on the nose, wing and tail pozitions. (Care was taken io
insure that the aircraft was not maluligned with respect to the

target.)

7. Using colored ammunition to distinguish gun positions, s
single round was fired from both upper guns. The target wags divided
inte four quadrants to correspond tu the gun positions. If she
rounds did not fell in their correct quadrani an adjustment of the
gun was required., This was accouiplished ss follows:

a. The gas seuls were unlastched and the muzzle stabilizers
removed,

b. Vertical and/or lateral adjustments were made to the
rear mount as required,

c. Muzzle stabilizer bracke¢is were adjusted so that the
gun barrels were not deflected when the stabilizers were reposi~
tioned,

8. Using colored ammunition to distinguish different gun
positions a 10 round burst was fired simultanecusly from both upper
guns, If 70% of the rounds feli within the proper quadrants, the
adjustment wes considered satisfactory.

Appendix C - Pago 4
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9. Steps No. 7 and 0 were repeated for the two lower guns,

10. Using colored ammunition to distinguieh different gun
positions, a 10 round burst was fired from ail four guns simul-

tansously, If the following conditions were met the hermoniza-
tion was considered satisfectory.

8. The majority of hits from each gun must fail within
its proper quedrant.

b. 50X of the totsl rounds fired must feli: within the
4' X 6° bull's eye.

Appendix C -~ Page 5
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ABPENDIX D

PART 1
SOMMARY OF ENGAGEMENTS WHEN ENEMY AIRCRAFT WEKE FIRED ON

PART 11
DESTRUCTION OF AN ENEMY AIRCRAFT

PART III

PHOTOGRAPHS OF
EFFECTIVENESS OF API & HEI ANMINITION AGAINST TRUCKS
PART IV
PHOTOGRAPHS OF
EFFECTIVENESS OF API & HEI AMMUNITION AGAINST TANKS
PART V

PHOTOGRAPHS OF
DAMAGE SUSTAINED TO F-86 TYPE AIRCRAFT BY ENEMY HE AMNONITION
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AFPENDIX D
PART i

SUMMZLRY OF ENGAGEMENTS WHEN ENEMY AIRCRAFT WERE FIRED ON

6 Destroyed

Shared credits
for the destruc-
tion of one Mig-
15,

APGC Mission %50 - Major Gerrison on 21 Feb 53.
Pilot and wing man observed Mig to crash into hill
side. No airperaft visible on film, Attack started
at 30,000 feet and went on down to the deck at
approximately .98 to Mach 1. 156 rounds fired.

APGC Mission #114 -~ Major Evans on 13 Mar 53, 15
hits were observed. 1lst burst started at 1025
feet and ended at 825 feet. 2nd burst averaged
400 feet renge, 3rd burst averaged 260 feet and
4th burst avoraged 200 foot ramge. Mig pilot

was observed to bail out by pilot and wing man
and was also cbserved on film, The attack was
started at 44,000 down to 17,000 feet, at ,92
Mach., 389 rounds fired,

APGC Mission *115 - Captain Moors on 13 Mar 53,
7 or 8 hits were observed. lst pass was at a
renge of 1350 fest, All other passes at enemy
aircraft were too obscure to measure, 7The
approximace range of these passes was 2,000
feet. MNig pilot bailed out and was observed
by pilot and wing mun and was also observed on
film, Attack started at 44,000 feet dewn to
15,000 feet at an air speed of approximately
.92 Mach., 460 rounds fired.

APGC Mission #173 - Lt., Col, Jones on 29 Mar &3,
Flane disintegrated, Kange at time of firing
was 775 feet, Mig pilot had ejected when air-
craft was last seen, Altitude at time of firing
was 42,000 feet at ,85 Mach, Compressor stall
occurred while firing the guns. 230 rounds

were fired,

APGC Mission 206 - Lt. Col, Jonas on 7 Apr 53,
Heed on pass at a range of 500 feet, Captain
Moore observed Mig to axplode at time of this
engagement, Altitude was 40,000 feet at .85

Macii. 92 rounds were fired,

Appendix D - Page 2
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3 Migs Probably
Destroyed.

Mig Probably
Destroyed

Twelve Kigs
Damaged

APGC Mission #207 - Major Evens on 7 April 53,
First firing pass at a range of 1730 feet., Second
firing pass at a range of 2050 feei to 3450 ferst,
Pilot observed Mig pilot bail out, Altitude of
28,000 feet at .92 Mach, 415 rounds fired.

APGC Mission %230 - Captain Moore on 12 Apr 53.
Firing from a range of 4100 feet, Pilot and
wing man observed Mig pilot bail out, Altitude
of 43,000 feet at ,90 Mach, 460 rounds fired.
Two other Migs fired on during this mission,

APGC Mission #77 - Colonel Baker on 3 Mar 53.
Two hits obsexrved., First burst at 1175 feet,
2nd at 2750 feet, Pilot observed canopy eject.
Altitude of 25,000 feet at ,94 Mach, 460
rounds fired,

APGC Mission ¥177 - Msjor Garrvison on 29 Mar 53.
First burst at 1025 feet to 775 feet, Second
burst from 775 to 600 feet, Altitude of 7000

to 8000 feet at 575 KIAS, Pileces werz observed
by the pilot to come off the aircraft and it was
last seen smoking and on its back going down in
an overcasi. 176 counds were fired.

APGC Mission ¥230 - Captain Moore on 12 Apx 53,
Firing from a range of 900 to 700 feet. Altitude
of 1000 feet at ,95 Mach, Fire was observed
emanating from the taii section of the Mig air-
craft, 460 rounds fired, Two other Migs were
fired on during this mission,

APGC Mission #10 - Najor Moorehead on 23 Jan 53,

No aircraft visible on film, Reticle indicating
approximately 4100 feet at time of firing if

wing span wes set at 32 feet, Altitude of 45,000
feet at ,85 Mach, Pilot obsexved one hit, 317 -~
rounds were fired. Compressovr stall was experienced
while firing guns,

APGC Mission #11 - Captain Stacy on 23 Jan 53,
First firing burst at 1350 feet and 2nd at 2050
feet, Altitude of 30,000 feet at % Mach,
Pilot observed hits. 447 rounds fired,

Appendix D - Page 3
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Migs Damaged
(cgnt' d)

APGC Mission ®18 -~ Colonel Johnson on 25 Jan 53.
First firing pass at the alrcraft was not visible
on film. 2nd firing pass at a rangse of 1350 feet.
Third firing pass at a range of 1850 feet, Fourth
firing pass at a range of 1500 feet. Complete
report not obtained from pilot. Film showed one
hit. 460 rounds fired.

APGC Migsict #9]1 - Msjor Evans on 5 Mar 53,
Fived at a raunge of 3,000 feet. (Only sircraft
visible.) Pilot observed two hits. Altitude
of 37,000 feet at 150 to 160 KIAS. 460 rounds
fired,

APGC Mission %106 -~ Major Brady on G Mar 53,

Film not assessable, aircraft too small, Firing
was done st about 5,000 foot range puliing 3 G's.
Altitude of 30,000 fest at ,06 Mach, Pilot ob-
served one hit, 460 rounds fired. Compressor stall
occurred,

APGC Mission #112 - Lt. Col, Jones on 13 Mar 53,
Fired at approximatsly 2600 foot range. Film not
essessabie, aircrafit not visible, Wing man and
snother element leader in the 2rea cbserved hits,
Altitude of 43,000 to 44,000 feet at ,78 Mach.
279 rounds fired,

APGC Mission ®147 -~ Lt Col. Jones on 21 Mar 53,
Magazine jam on reticle camera. Wing man ob-
served hits, Altitude of 36,000 feet at .85 Mach,
137 rounds fired.

APGC Mission *158 - Lt, Coi, Peterson on 26 Mar 53,
Pilot observed one hit and film showed one kit,
Range of 2750 feet. Altitude of 46,000 feet at .67
Mach. 68 rounds fired.

APGC Mission *205 - Captain Moore on 7 Apr 53,

No aircraft visible on film. Pilot estimated
renge to be between 4,000 end 5,000 feet, Altitude
of 43,000 feet at .70 Mach, Pilot shserved one
hit. 393 rounds were fired,

APGC Mission #208 - Lt, Col, Jones on 7 Apr 53.
1st firing pass from 2,000 to 1,650 feet. 2nd
firing pass from 1,650 to 2,000 feet. 3rd firinyg
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Migs Demaged
(Cont'd)

i Fourteen ¥ .r-

’ ings Resulted
With No Hits
Observed

e - din

pass from 2000 to 2750 feet. Altitude of 47,000
feet at ,92 Mach, Pilot observed hits and film
ghowed hits, 314 rounds fired.

APGC Mission #270 - Lt, Col. Keller om 24 Apr £3,
Two Migs damaged., Firsti Hig was fired on a range
of 3,000 feet and pilot observed cne hit but film
did not show aircraft, 2nd Mig was fired on at &
range of 1800 feet and the film showed one hit,
Altitude was 48,000 fset at ,85 Mach durfiag both
of these engagements. 250 rounds were fired,

APGC Mission %24 - Captain Winslow on 28 Jan 53.
Aircraft not visible on film, Aititade of 43,000
feet at .72 Mach. 363 rounds iired,

APGC Nission %33 -~ Colonel Baker on 17 Feb 53.

Mig fired on at 4,500 foot ramge, Aircraft not
vigible on film, Complete report not obtained

from pilot. 106 rounds fired,

APGC Mission ¥113 - Lt, Col, Peterscn-on 13 Mar 53.
Fired at a range of 2,050 feet, Altitude of 45,000
feet with 220 KIAS. 395 rounds fired. Compressor
stall occurred,

APGC Miszsion 2122 - Lt. Col. Jones on 14 Mar 53.
Fired at a range of 1,250 feet, Altitude of
40,000 feet at .90 Mach., 069 roumds fired.

APGC Mission %151 - Lt, Col. Jones on 26 Mar 53,
Mig fired on at 2,000 foot range. Altitude of
44,000 feet at ,90 Mach, 428 rounds fired, Com-
pressor stall occurred.

APGC Mission #156 - Captain Moore on 26 Mar S3.
Less than 300 feet. Image too blurred during
firing to make accurate measurement. Altitude
of 43,000 feet at ,07 Mach, 386 rounds fired,
Fired two guns for one second burst, Guns were
test fired on the return to the home base.

APGC Mission #159 - Captain Moore on 26 Mar 53,
Mig fired on at & range of 2,750 feet, Altitude
of 41,000 feet at .90 Mach. 719 rounds fired.
Compressor stall occurred,

APGC Mission *16]1 - Major Jabara on 26 Mar 53,
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No Hits Observed
{Cont'd)

90° Ueflection
Shots With No
Hits Observed,

Extreme range. Film unassessable, Altitude
approximately 40,000 feet at ,87 Mach., 190
rounds fired,

APGC Mission #1863 -~ Captain Moore on 30 Mar 53
Mig fired on at a range of 1,375 feet, Altitude
of 45,000 feet at ,75 Mach, 40 rounds fired,

APGC Mission %184 - Lt. Col, Peterson on 30 Mar 53,
Mig fired on at 2,050 feet ranye. Allitude of
44,000 feet at .76 Mach, 108 rounds fired,

APGC Mission %209 - Major Evans on 7 Apr 53.
No aircraft visible on film, Pilot fired at
an estimated range of 4,800 feet. Altitude of
41,000 feet at ,86 Mach, 68 rounds fired,

APGC Mission 4245 - Captain Fernandez on 16 Apr 53.
Aircraft was not visible on fiim, Altitude of
spproximately 43,000 feet at ,87 Mach. 460 rounds
fired.

APGC Mission %274 -~ Captain Moore on 27 Apr 53,
The aircraft was not visible on the film, 17he
range at the time of firing was approximately
4,800 feet. Altitude of 43,000 feet at .50 Mach.
20 rounds fired.

APGC Mission 2066 - Major Evans on 5 Mar 53.
Magazine jam on camera., Extreme range. No
altitude or Mach listed, 460 rounds fired.
Cne short burst fired on & Mig. Guns were
test fired on the return to the home base.

APGC Mission #116 - Major Mass un 13 Mar 57,
Fired on a Mig at a 1300 foot raenge. Altitude
of 41,000 feet at .85 or .90 Mach., 24 rounds
fired,

APGC Mission #9 - Major Garrison on 23 Jan 53.
Mig was tracked and the pilot attempted to fire
the guns but they weuld not fire, Altitude of
approximately 45,000 feet at .35 to .87 Mach,
324 rounds fired on a test fire.

APGC Mission #20 - Captain Winslow on 25 Jam 53,
Mig fired on but no hits were obssrved. Altitude
of 41,500 feet at ,80 Mach, The guns were test
fired on the return from the combat mission and &

Appendix D ~ Puge 6
Psrt I - Page 5
53




o~

Ao ..-a.—';ngw.;p-v-’—mw»vw e s R S

compressor siall occurred which resulted im the
loss of a Gun Val aircraft.

Appendix D - Page 7
Part I - Page 6
54




§ ' i
i

7%

APPENDIX D

PAIT 11

DESTRUCTION OF AN ENEMY AIRCRAFT
Prints from sight reticle camera filw from Gua Val aircraft
showing tracking, hits and destruction of a hig-15 type aircraft.
Altitude: 42,000 Feet
Aiespeed: .U5 Mach
Rounds Expended: 230 Kkounds

The Mig-15 was observed to explode and disintegrate aftexr
being hit.
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APPENDIX D
PART III

PHOTOGRAPHS
OF
EFFECTIVENESS OF API & HEI AMMUNITION
AGAINST TRUCKS

Appendix D - Page 15
Part XIII -~ Page 1
62

-
.




1) i .
j
‘l .
..J
pu—
A
' b
|
. _) ‘

2)4 TON TRUCK AFTER ATTACK - HEX

Appendix D - Page 16
Pert III -~ Page 2
63




¢
s,
!
i .
' |
. % .
' i
, .
!
~
. )
; GASULINE TANX - HEI
Appeadix D - Page 17 o
Pert III ~ Page 3
64



-
-
.
i
v
« .
.

HOOD -~ HEI

Appendix D ~ Page 18
Paxt 1I{ - Page 4
6S




i,\;\f"‘
I,
-
.
‘.
1
! .
\ ) .
i .
, ..
N ol
!
b
[,
il i
i .
! ;
=
{

ENGINE - HEI

Appendix D - Puge 19
Part Ii1 - Page S
66




r
b

jo

BODY - {EI

Appendix D - Fuge 20
Part III « Page 6
67




C

2% TON TRUCK AFTER ATTACK - API & HEI

Appendix D - Page 21
Pert XIT - Prge 7
68

e

i .

e

a e e b ST kel s S

L

e oo S o o B it A




7
AN

e .._-*'
L} :

'! .

. -t

e

N

TRUCK CAB - API & HEI

Appendix D ~ Page 22 {
Part III -~ Page 9
69

e




API STRIKE ON SPRING

2% TON TRUCK AFTER ATTACK - API & HEI

fppendix Db ~ Page 23
pert 1iI - Page 9
70

Py

.




REAR FRAME - API
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CAB & WINDSHIELD - API & HEI
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API STRIKE ON BOGEY WHEEL
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DAHAGE TO AIRCBAFT %360 FROM 37 M AND 23 &l RO

FIRED FROM MIG-15 ATRCRAFY

LEFY SIDE OF AIRCHAFY
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COMPRESSOR DAMAGE
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APPENDIX E

ARMAMENT RELIABILITY AND ﬂAIDﬂEﬂUU*CE

1. Introduction

This report covers the period of January 18, 1953 through
May 1, 1953 of serial firing conducted at K-14, Korea, Listed below
is the final sumnary of missions flown and relisbility achieved dur-
ing the test:

Japuary 10th - May st  Stoppage Cuuges
Loaded -~ 108,393 RDS Gun = 75 ee
Fired -~ 98,135 RDS Instl ~ 69 ea
Lost - 10,750 RDS Pers - 20 ea
Fireout -~ 90% Ammgc -~ 7 ea
Stoppages - 210 Link - 1l ea
Stoppage Rate - 2.2/1000 Uninoun - 28 ea

Missions - 363

Included as Inclosure *1 is & menthly sumrary of reliability
achieved, This summary indicates the progressive improvement of the
srmament reliability, Also included ss Inclosure %2 is the armament
performance recerd of individual aircraft,

2, Axmament Reliability
a, Gun
(1) Of the total of 210 stoppages 75 were caused by
"gun" maifunctions, Thesc stoppages were 35.7%
of the total stoppages. The malfunctions which
were credited to the gun were as follows:
«a) Broken or shorted firing harness 11

(b) Open circuit st ADF (anti-double-feed)
contacts 10
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(1)
)
()

()

{p)
1C))
(x)
(s)
The

gun
gun

—
o

Shorted firving pin assembly

Broken drawbar or firing pin

Firing pin set back in insulation
Broken ADF (anti-double-feed) spring
Ejection failure due to case chute
Rammer missed round

Barrel orifice failure

Broken switch tongue

Round retainer failure

Feeder shaft disengaged

NV W W N NN W W T N O

Failure to extrack~-unk

o

Stubbed round against drum

o

Broken cem insert

—

Bent link esr guide-feeder
Broken drum shaft 2
Gsuled drum shaft 2
Broken switch cam 1
first six malfunctions, all concerned with the

firing circuit, contributed 65.3X of the total
stoppages. The remaining 13 malfunctions were

34.7% of the gun stoppages. Based on tho above data
the most unreliable poxtion of the gun was the fir-

ing

circuit, The test brought out the following

major deficlencies:

(8)

irinn _harpess: The firing harness proved un-
satisfactory, electrically and strength-wise,
Sixty-nine harnesses were brolken either during
firing or in disassembly and assembly. In
numerous cases = check of the harncsys after one
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firing mission showed it te be either bieeken
or shorted., It proved difficult to assemble
or dissssenibie & firing harness without bend-
ing the harness and possibly bresking it., The
five mejor objections to the preseat herness
sce: poor imsulsiion qualities, frequency of
open circuits, weak knife biade contacts, poor
fit (msking it difficult to inetell or remove),
and weak overall coastruction, (See photio ¥12,
Inciosure ¥Q)

M&LM” The anvil assembly wes proven
to be the weakest part of the gun firing cir-
cuit. Despite the daily cleaning and inspec-
tion, (discussed under gun maintenance) the

anvil had the following deficiencies:

1, Broken drswbers: 69 drawbars were broken
during firing. In a few ceases, thess caused
stoppeges; bul this was ttue omly because
the anvil was inspscted and repsired after
oach firing mission, (See photos 315 & ¥1¢,
Inclogure ¥9)

2. Broken drawbar spanner aut iasulation bush-

ing: Approximately 110 of these bushkings
wora broken during firimg or handiing, Here
agein the stoppagss weore few only because of
a strict policy of inspection and repaix.

3. Anvil: 71 aavils were replaced as unsexvice-
able due to either breakage or insulstion
failure. The major deficiency in the anvil
body itself was its poor electrical qualities,
The firing pin insulation becaze saturated
with carbon, brass particles, snd moisture
during and sfter firing to such am extent
that the firing pin was often shorted to
ground, This condition occurred sves with
daily replacoment and cleaning, An electricsl
check was required befozo each wission to in-
sure a good circuit, A second m¥lfunction
caussd to soms degres by the type of imsula-
tion was the sticking of the firirg pin in
the resr position. Seven of these stoppages
occurred during the test, (See photo ®il,
Inclosure *9)
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(e)

(d)

ADF ci;o*!g: 15 stoppages were caused by a
melfunction in the ADF cirvcuit. The major
difficulty was the problem of obtaining proper
contact between the ADF end the contacts on

the firing harness, This is a particulerly
difficult malfunction to detect, end is pe~
culiar to this type switch. Constant opening
and closing of the ADF switch causes wear on
the male contact and bending of the femsle
contscts, Extremely cereful fitting was re-
quized to maintals & good civeuit, Four ADF
springs were broken during firing but this
could have been prevented if sufficient spare
gprings (of the latest type) had been available
to permit sdequate preventive maintenance. (See
pkoto *7, Iaclosure ¥1L)

Other gun gvvppasges: The remeining 13 types of

stonpanes wers not considered 2s sericus; how-
evex, four other assemblies of the gun besides
the firing circuit deserve special mention.
These are: the drum shaft ard latch, barrels,
recoil springs, and drum sesis,

1. Dpum shaft: Two types of malfunctions were
consistently found in the drum shaft., First,

the edge of the locking slot in the drum
shaft upset during firing, This wmade the
shaft difficult to remove, and it is felt

ir some cases it hindered the smooth asction
of the gun. Although this is an undesirabie
mothod of maintenance, frequent filing dowm
of the edge wes mscessary 1o wmaintein high
gun celisbility. Second, the sheft has a
tendency to gaul inm the bearing surfeces of
tke drum cradle, In one instance this caused
& gun stoppege and only frequent polighing
prevented more stoppages.

2. gﬁrmm: A total of 47 seals were broken

uring the firing tests., In all but a few
casas no damage was done te the face of the
barrel, but it can be assumed that esbnormal
amounts of gun gas must have beer forced into
the gun bay., This is a serious problem since
the purging system wuas marginal in previous

testz under these conditions, One particularly
interesting fact was noted about geal breaekage.
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During the first 6 weeks of firing whea
the ground temperature was st its lowest
(5° F), 36 seals were broken. In the

next 7 weeks when the temperature head
risen considerably only 1l seals were
ocracked. In both periods approximately
the seme nusber of rounds werd fired amd
the seals looked idemtical in all respects,
(see photo 310, Inclosure *9)

il ggg;iﬁs: Forty-{four recoil springs
esie either broksz during firing or were
broken upon receipt. Twenty-twe of the 44
wWere broken when tho guns were uncrated for
initial installation. The remaining 22
were broken during the firisg test. The
1ife of the new springs was spproximately
108 rounds (proof firing by mamufacturer)
while the ones that broke after firing had
a lifes ranging froam 1000 to 3000 rounds.
No stoppsges could be dircetly attributed
to the recoil sprimgs, but in several cascs
it was feit they weze a coantributing cause
to & decreasa ir cyclic rate and brokem
:;}dnuuy weids, (Sae photo ¥7, Inclosure

Byixelu: Although the barrels only caused
Lwo stoppages, they are considered umsatis-
factory. The averags barrel life was found
to be 330 rouads, The chief deficiency wus
the failure of the barrel orifice to last
the full 1ife of the barrel, Orifices
cracked and/or turned after as few as 19
rounds. Two stoppages were caused when the
urifices completsly disintegrated and stopped
the guns, MNore of this type stoppage was
prevented by the inspection of the orifice
after onch firing mission. Cf a sample of
212 barrels, 156 were retired before the eand
of their normal life due to either & cracked
or turned orifice, Barrel life deta indicated
that the failure of the crifices cut the
berrel life in approximately one half, Approx-
imately 6 berrels hed damaged faces, but in
all cases, this wss due to a cracked seal.
Some barrels were oncountered that would not
fit either the gun or in scme cases, the
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berrel stabilizer. This seemed to indicate
@ lack of quality control in the manufacture
gg) the bacrols. (See photos #8 & %9, Inclosure

( (3) Included in this appendix are the following: gun

: reliability ckart, Inclosure 81, showing individual
stoppags rates for each gun used during test; photo-
graphs of brewkages most commonly encouniered, Tn-
closure #9; and, & sample of barrel life based on
102 berzels, Inclosure *6,

b. Xpstsilation:

(1) Of a total of 210 stoppages during firing, 69 were
ceused by an "iastallation" maifunction, These 69

malfunctions wece 32.9% of the total stoppages. The
malfunctions which were credited to the installstion are
as folloms:

(e) Link container volume insufficient 29
®) Link chute 24
(c) Electrical firing systes 10
(d) Chazger 5
(s) Case Chute 1

(2) Based on the sbove data, the link chutes and link
| containers were the most unreliable parts of the

installation, Link troubles caused 76.8% of the
ingtallation mulfunctions, Following are the major
deficiencies:

(a) Ljink Chutes

L

The joint hetweon the link chute and the
feeder was missligned and subject to move-
wment. At the start of the Korean test, &
modifiad chute was used, The design of the
chute itself was an improvesent over the
original link chutes, howevezr, the chutes
were not properly fitted to the feeder.
This problem was eliminated by replacing
the modified chutes with the original link
chutes, Occasional jams still occurred at
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the feeder sxit, but they were much less
frequent then with the modified chute.
(See photo *¥4, Inclosure *12)

& The original link chutes aze subject to
Jews in the chute due to the design of
the guiding surfaces.

3. The volume of the link container for the
upper guns in partiicular waes insufficient
and caused the links to back up and jam
in tha chute,

(3) In view of these difficulties, the link chutes were
removed from the upper gume sntirely., The links
were free to drop in the gun bay proper, To pre-
vent & iink from jamming either gun, the space was
proporly baffled with ovdinary window sorcen. The
screen baffles worked satisfactorily, and no stcoppages
were csused, (See photo ¥1, Inclosuze %13

In ordexr to improve the link disposal system for the
two lower guns, a hopper was installed im one air-

craft, It cousisted of a sheet metal tray that guided

the links into the rear link cowmpartment without aid
of a chute, This modificetion was flight tested and

gozfotned sutisfactorily. (See photo ¥#2, Inclosure
12

(b) Pneumatic gun charger: Despite efforts to boost

the power of the pneumaiic gun charger, it has
not been effective under the conditions to which
it has been subjected, Charges which operate
the gun perfectly during ground checks will not
successfully cycle the guns at high altitudes,

It can only be assumed that extremely low operat-
ing temperatures sre the contributing factors in
charger malfunctions in the combat theater, Gun
charger pressure, which wes 1100 PSI design pres-
sure, was increused to 1300 PSI. Also, the
puneumatic guick dicconncet, which was thought to
be an air line restriction, was removed and re-
placed by o streight fitting, In view of con-
tinued unsatisfuctory operstion after these
fixes, the gun chargers were removed from the
installaticr, and charging was manually accom-
plished on ithe ground. The anti-double charge
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(c)

switeh, which sexrved no function once the
chargers were removed, was also removed at
this tiae,

l.

rjca fon::

Tie Cannon Plug:s The connection of the
ajrcraft wiring cireuit to the guns is
rather fragile, Due t¢ the location of
the plug with respect to the other equip-
wment in the airplane, it is difficult to
fastall the connector with the gun in
place. If the connector is installed on
the gun prior to the gun's attachment to
the rear mount, the mass of the gun snd
movement required to mount it cause undue
loads to be impozed on the comnector.

Purge Da.ay Reley: As originally installed,
the purge relay csused a delay in firing
short, rapid, intermittent bursts, This
was considered unsatisfactory for combat;
thersfore, the relay was rexoved from the
circuit, Additional purging after comple-
tion of each burst, which was the function
of the relay, was deemed unnecessary in that
previous tests indicated the purging system
adequate to perform one burst firing of the
full amsunition complement.

Electrical System Wiring and Location: Wir-
ng to the cannon plug connector on the gun
should bo encased in material of a more
dursble nature. A flexible conduit from the
connector to the aircraft structure would be
more suitable than the shielded, insulated
cabling now used., It would be desirable to
simplify the electrical gun firiag circuit,
especially toward elimination of the many
relays now employed, and locating gun firing
packuge In a more accessible compartment,

s of questionable velue on the present

4 Ammggit%on Heat System: The ammunition heat
J
system

Gun Vel ammunitien box configuration. Late
in the airplane design program, it was found
necessary to add an additional tray to pre-
vent delinking of the ammunition from the
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links, This tray blocks the flow of heeated
air to the ammunition boxes and heats only
the top layer of ammunition. It is felt
that no heat would be better than heating
the few rounds of ammunition laying on the
ammunition box tray.

.Pugging Sygtem: At no time were there any
indicatiops that the purging of the gun bay
area was inadequate, though guns were fired

often under the worst possible condition for
purging, (i.e., extreme altitude, low Mach).

¢. Stoppages of an Unknown Cause:

(1) Of the total of 210 stoppages only 28 couid not be
pesitively attributed to amy part of the armament

system,

These malfunctions were 13.3% of the total

stoppages. The different types of “unknown™ stoppages
were as follows:

()
®)
3 (c)

G

(e)

Failure to fire 20
Failure to sject or extrect 4
Failure tc cycle 2
Fsilure to return to in-battery 1
Debulieted rounrl 1

1. Fsjluge to Fire:

By far the most serious "cause unknown”
stoppages were the failures to fire. These
were 69,3% of the total unknown stoppages.

In ali 20 cases, the gun was in the in-battery
position with a good round in the firing
chamber, A thorough check of the electrical
firing system indicated no apparert elec~
tricsl failure; however, all evidence pointed
toward some form of electrical trouble, The
possible existence of intermittent short or
open circuits during in-flight firing condi-
tions seems to be the most ressonable sttempt
to explain the malfunctions. In no way did
the test indicate that electrically primed
ammunition is undesirable, but rather it
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illustrated the need for a simple, rugged
firing circuit,

2,, Of the remaining 8 malfunctions, none in
thomselves wexe considered sexious except
the debulleted round, This problem is
discussed under the zection on ammunition,

8. Efection Failures:

The four cases of & failure to extract
were unexplainsble at the “{me they
occurred but a later incicent provided
the probeble cause, Three of the failures
to extrect occurred on the lower right
hand gun of sircraft No, 868, After
these three ma) functions, s thorough in-
spection of the case chuting revealed &
partial cbstruction in the fixed psrt of
the case chute in the aircraft. The ob-
struction was ground down and the mal-
function did not occur again,

d. Persopael:

(1) Personnel errors resulting in gua stcppages totaled
20 out of the 210 stoppages. These errors smounted
to 9.9X of the total stoppages. The differsnt per-
sonnel srrors encountcred were as follows:

(3) Improper assembly of gun 6
() Improper linking of smmunition 3
(c) Case chute not connected or improperiy
connected 2
(d) Improper charging 2
(e) Improper inspection 4
(f) Improper loading or handling of ammunition 1
(g) Link chute not connected or improperly
connected 1
(h) Barrel latch not properly latched 1
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(2) Most of the above errors occurred during the first
four weeks of firing. These can be attributed to
the inexperience of the armorers who joined the project
ou @ loan basiz fream the 4th Fighier-Interceptor Group,
A strict preflight and postflight check list was pre-
pared and personnel errors were held to & minimum for -
the remaining period of the test. )

o, Links:

(1) Of a total of 210 stoppages, 11 were caused by link
aalfunctions, These 1i malfunctions caused 5.2% of o
the total stoppeges. The malfunctions encountered ,
were as follows:

(a) Defective connecting ring 6 % ‘

&) DBroken o beut sars 8

1. [Link Ring:

Considering the total npmber of links used
(approximetely 100,000) the 11 cases of dew
fective links was mot considered serious.

In many instances it was difficult to deter-
mine that the rings were actually defsctive,

2+ Lini _Ears:

This stoppage was also difficult to deterwmine:; i 1
either the ears were defective or the whipping h
of the belt against en obstruction in the feed )
sysiem caused the breskage, Neny .imes links
were found with stiffeners miscing or loose in
the link chutes and containers, Although the
loss of the stiffeners was caused by the design
of the link chutes, a more secure method of i
fastening the stiffeners to the link body ap- i
pears desirable., All links used were T61E2
of lot Lﬂ.

f. Asmupition:

(1) Of a total of 210 stcppages during the firing of ,
98,135 rounds, 7 were caused by ammunition malfunctions, ‘ )
The malfunctions credited to the ammunition were as
follows: ‘
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No propellant charge 4

Oversize case 1

Undexsize cage 2

do

No_Propellsnt:

The most serious maifunction was the four
cases of & gun stoppage due to rounds with
no propellant, After the occurrence of
these four incidents ail sammunition was in-
spected for propellant bofore loading. During
this inspectiisn one other round was found with
no propellant. Four of the rounds without
propellant were from lot No, KOP 47-2, This
was HEI ammuniticn. The fifth round without
propellant was found in HEY ammunition lot
No. KOP 47-3. In all cases, the rounds
appeared notmal wiith the excepiiom of mo
propellast charge. Since approximately one
half of the 96,000 rounds fired was HEI, an
sverage of one round in 9,800 contained no
chargé. This indicated a serious lack of
quality in tho ammunition and imposed & con-
siderable iaspection burden on the srmamont
porsonnel. Atteched as Inclosure ¥13 are
photographs of the rounds found with no pro-
peliant charge,

Gases Qut-of-Dimengion:

The three ceses of an out-of-dimension cartridge
case caused the gun to stop.

2. In the case of the undersized rounds the
firing pin failed to touch the primer and
the gun falled to fire.

b. In the case of the oversize case, the drum
would not cycle due to the interference
between the rear of the case and the drum
cradle, Here agein 2 case of poor in-
speciion caused stoppeges during eir firing.
(See photo ¥22, Inclosure *Q)

Primerss
There were 10 cases of defective or shorted
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primers throughout the test. The primers
of all rounds that failed to fire were
chacked with an ohmmeter in the shop after
propellent had been removad,

Debulleted Rounds:

Although debulleting of the ss=unition only
occurred twice, this is considered to be &
serious condition. The desbulleting of the
projectile was undoubtedly caused by sone
violent action in the feeding system, The
most unusual case occurred when a projectile
was ramsd into the drum backwards., (See
photos %20 & 321, Inclosure %9)

Others:

2, One peculisr incident occurred during a
firing mission, The gum stopped in the
in-battery position with an =mpty case
in the firing chamber. Upon inspection
of the gun a curious yellow powder burn
was neted on the front of the drum, (See
photo %23, Iaclosure #U Unburned powder
of a strange yeliow color was found
scattered through the gun mechanism, A
sample of the powder has beea saved for
analysis, From the position of the powdsr
burn, it appears that the gun started to
cycle with the powder still burning. The
powder pressure was insufficient, and the
gun returned to its origineal pesition,
The yellow powder is uniike say othex
seen in this ammunition, and it is felt
a further investigation should be mads,

b, Fremature Burgts:

On 41 occesions pilots cbserved what ap-
peared to be white incendiaty and HEI
explosions during & burst, end their
observations were substantiated by gun

cemera film, The flashes were estimated

at ranges «f 100' to 2000' frem the air-
craft. In no cases were the aircraft
dameged, (See Photos 24, 25, 26, Inclosure *3)

&+ Erratic Flight:
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Gun csmera film revealed severasl erratic
rounds, These were &ll AP] rounds with
besswax tips to meke a trace, The rounds
appeared to veer far off the normal psth
of the vther rounds.

3. Arpement Sgrvico and Maintensnce

a, Gun

It must be reaiized that this weapon is still in the
development stage and some of the difficulties encountered during this
test which affectod the reliebility of the weapon have béen, or will
have been, élimincted; and that the maintenance burden imposed and
preveative maintensnce procedures used throughout the test will not
necessarily be a requirement for obtainimg am acceptoble gun performance
ir future armament installations.

{1} Frior 1o insiulling faciory received weapons in tne
aizecraft, the following modifications snd/or opera-
tions were accomplished to insure maximum gun per-
formance during combat operstion of the aircraft,
(See photographs Inclosure *1i)

(2)

®)

(c)

d)
(o)

)
{9
(h)
()

)

Cast drum cradles wore replaced with forqed
drum cradles.

Steal gas pistons were repleced with titanium
pistons, .

Standard type barrel and drum shaft latches were
replaced by positive-=locking, threaded latches.

Installed letest type extractor spring screws,

Cut access holes in feeder housing to permit
attachment of maunual charging cables to slide,

Installed filler plates on slide sssembly,
Drilled anvil knock cut holes in drum cradies.
Installed letest type anti-double-feed springs.

Installed modified link gulde tracks with ex-
tengsion.

Modified recoil spring covers, inspected spring
elements and rese¢t preload to 1000-1100 pounds.

Appendix E - Pege 14
106




2)

(k) Checked clearance of drum rollers in cam path
and relieved where binding was encountered,

(1) Checked continuity of gun firing circuit,

The rework listed was performed on a totel of
eighty guus and required epproximately 30 man
hours per gun,

Unon the installation of the acw guns in the air-
craft a strict maintenance procedure was adopted
and followed throughout the entire progrem. This
included deily preflight and postflight inspecticns
which were performed by the flight line personnel,
and the gun overhaul imnspections which were per-
formad by the shop personrel,

(a) Prafliaht Msintenance:

The preflight check raquired approximately
14 man hours per aircraft. If an electrical
failure is detected inm a gun, it requires an
sdditional 30 minutes to change the anvil
assembly and/or firing harness, (Reference
Inclosure %3 Page L) :

(b) Postflight Maintenance:

The postflight check required approximately
2 man hours per aircraft, Additional post-
flight time is depandent upon whether or not
stoppages occutred, Some stoppages reauirsd
two man hours to clear; for example, a link
jam in the link chute and feeder with the
slide out of battery. In other cases, it is
necessary to removi the gun from the aircraft
to repair it. (Reference Inclosure *B Fage 1
and 2)

(c) Shop Maintenance:

The portion of the maintenance program performed
in the shop consisted of pre-installation gun
inspection and the intermediate gun inspection
which are similar in time involved and procedure
used. The intermediate inspection was performed
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at the assumed half-1ife of the gun (1200 to
1500 rounds fired). Approximately 16 man hours
wore required to remove 4 guns from an aircraft,
pecform the shop inepection and serxvicing, and
re-insiall the guns, (Reference Inclosure %8
Page 3 and 4

Additional SOP‘s:

As a2 result of gun maintensnce experience geined

prior to, and during the first weeks of this

test, three other shop maintznance procedures

were set up and foilowed throughout the remainder

gf the4grogrlm. (Reference Inclosure %8 Pages 2,
and

A onal Gun Huintenance Procedures:

It was deemed advisabie toc change anvii sssembly
daily, due to the high psrcentage failing to
meet the eluctrical check prescribed in tke
shop SOP's and preflight and postflight checks,
If e harness assembly also failed to pass the
preflight check or postflight check, it was
removed to the shop and checked in the follow=
ing msnner: :

A meg meter is applied using 500 voit DC, and
it there is no leakage indicated, the haruness
is suitsble for use at altitude conditions,
The change in slectrical characteristics of
the firing circuit at altitude made necessary
the 500 volt check at sea level. Limited to
the use of a 14 volt ohmmetor at sea level one
does not often detect s leskage that dccurs
with the sircraft 400 volt circuit at sltitude.
Als0 using the meg meter (500 volt capscity) it
was possible to detect insulation failures ir
the anvil assembly. All of the sbove mentioned
maintenance procedures and SOP's were the re-
sults of the combined experience of all the
tesln personnel participating in this program,
They were considered absolutely essential to
obtain the meximum efficiency from the model
gun used in this test,

Personnel and Traiping Reguixements:

Because of the increased weight of the gun and
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the nsumerous other deficiercies discussed in
this report, the maintenance burden was approx-
imately 50% greater than that of the normel .50
caliber gur installation. During the first 8
weeks of the test, 2 armorers were required to
service easch aircraft. Ia the later weeks, iwo
wen working as a team serviced two aircraft,
Experience gained during the test indicates one
men can perform the mormal preflight and post-
flight; howevez, any abnormal incideni requirces
two mén. Shop meintenance was considersbly
greater, snd several men were kept busy at all
times in the armawent shop, It was the consen-
sus of most armorers that assembly and disassembly
of the revolver type weapon were easily performed,
although six of the personnel errors were due

tn improper assembly of the gun. In nost casee
these could have besn aveidsd with either wore
training or preferably a redesign of the parts

to prevent malassembly, A typical illustration
of this is the gas tube adaptor, which if im-
properly assembled, cauces the gun to stop after
firing one round, A simple redosign could elimi-
nate this type orror.

In genexral, the problems of the T-160 gun with
its electrical firing circuit are more difficult
than the problems associated with the .50 caliber

' gun installations., Due to the numerous eiecirical
difficulties found in both the gun and the aiz-
craft firing circuit, it is felt that a bettex
undsrstanding of basic electricity is desirable
for the armorer who is to be traired to service
this weapon.

b. JIngtallation Maintenance

There are several deficiencies existing in the present in-
stallation that affect the servicing and muintenance of the gun installa-
tion.

(1) Setting up end firing in of guns on the Boresight
Runge constitutes the mgjor problem from the stand-
psint of time involved and difficulty in eccompligh-
ing the desirxad rosults, For complete details, refer
to Appendix C, "Boresighting and Harmonization",

Appendix E - Page 17
109

R 1)

~—




)

)

(&)

6

©)

DRk 4} -

The complexity and poor accessibility of the firing
circuitry vequires excessive maintenance time in
locating end correcting electrical troubles.

The air compressor system which operat:s the purge
doors and gun chargers requires special maintenance
deily during the winter months of operation, such as
thawing compressors and actuating pneumatic puxge
doors t - insure their operating satisfactorily prior
to take-off,

Cleaning of gun bays and blast panels immosed sddi-~
tional msintenance upon {iight line persomnel. Be~
cause of iaherent gas leaksge characteristic of
this type weapon, excessive deposits of caxbon
accunulated throughout gun bay areus and associated
equipment in the gun bays. It would be desirable
for future installations to have removable pans or
batfles located beneath the guns to esge ihis main-
tenance burden.

Link chutes were difficult to remove when link jams
occurred during firing., An excessive number of man
hours was spent in clearing this type jem. As a
result the upper link chutes were removed and the
links contained in the gun bay area with appropriate
screening, It is believed that hopper type link
coatainers instead of chutes would be advantageous
from s servicing standpoint,

The emaunition loading cycle is spproximately the
same as the .50 caliber installation and the added
maintenance is negligible.
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Monthly Summury of Aerial Firing end Relimbility

18 Jen 1953 - 20 Feb 1953
Loaded - 38,462 RDS

Fired - 32,446 RDS

Lost - 6,020 RDS

Fireout - 04.4%
Stoppages - 11l

Stoppage Rate - 3,42/1000
Missions - 100
Feb 1 - Mar 3
Loaded - 25,484 RDS
Fired - 23,524 RDS

Lost - 1,960 RDS

Fizeout - 92,3%
Stoppages - 42

Stoppage Rate - 1,6/1000
Migsions - 110

22 Mar 1953 ~ 17 Apr 1953

Loaded -~ 30,769 RDS
Fired - 28,791 RDS

Logt — 1,978 RDS

Fireout - 93,4%

Stoppages - 41
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Stoppege Causes

Gun - 27 ea
Instail - 54 en
Pexs - 13 ea
Ammo - 3 ea
Link = 3 ea

Unknown - 11 ea

S auges
Gun -~ 24 e2
Instsll - 3 ea
Pers -~ 4 es
Azmo -~ 2 ea
Link = 1 ea

Unknomn - 8 ea

Stoppuqe Cauzes

Gun - 19 ea
Install - 8 ea
Pers - 0 esn
Ammo - 1 ea
Link - 5 ea
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22 Max 1953 - 17 Apz 1953 (Cont'd)
Stoppage Rete - 1.4/1000
Missions - 115

{. 18 Apr 1953 - 1 May 1953
E.OUNiINl - 1‘4.1€“; iﬂ)ﬁ

Fired - 13,374 RIS

Lost - 784 RDS

Fireout - 94,3%
Stoppages - 16

Stoppage Rate - 1,2/1000
Missions - 37
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Stoppege Csuges

Unknown ~ & ea

Ste auses
Gun - 5 e3
Install - 4 en
Pers - 3 ea
Asmmo - 1 ea
Link - 2 ea

Unknown - | ea
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NOTE:

SAIELE OF BARREL LIFE

All 100 of the mentioned barrels wore oiilled with new No. 8

driils to bring the orifice size from .i87 to .199. One new dritl

was used on etch two barrals.

in the shop SOP on barrel drilling.

NUMBER OF

CRACKED

QUNNTITY  BOS, ON BARGRL ~ ORIFJCE

is
12
5
5
16
4
13

1

2

17

Total IB;

e =
g &«

g8 E 8«

()]

11

g

115

€ o & 8

Yes
Yos
Yes
Yeos
Yoo
Yes

Yés
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TURNED
ORIFICE

Yes

Yes

The method of dziliiag is described

CIiER

Dam, Face
Dau, Face
Dam, Face
Out of Dex:.
Okay
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DAJLY_ TEMPERATURES

DURING PERI OPERATION
JANUARY HAX (F) MIN (F) MEAN @) KIN ) MIN )
1953 o2 ft 62 ft 62 ft 41000 f¢ 50000 ft
16 21 5 14,8 «60,9 =£9.9
17 34 10 24,0 64,8 «72.4
18 39 22 31.2 57,0 «68,8
19 34 15 26,7 -59.3 64,5
20 33 24 2909 "62. l “7409
22 39 23 3.5 =-58,0 -73.3
23 K ) 10 29.2 ~62,5 -73.8
24 412 20 . 33.9 «59.5 «76.0
25 3B 23 31.5 =67,0 -77.8
26 K) | 19 26.6 -64,3 «72.9
a7 B 14 27.4 -54,0 -71,9
29 a7 12 21,5 =61,6 =69,3
30 27 7 18.9
3l 26 9 20.0 =60.5 =66,6
FEBRUARY
1953
1 25 9 19,5 «67.0 -71.5
2 a7 5 18.5 -65.2 =78.5
3 32 9 22,5
4 1 26 33.0 «62,5 -74.9
5 41 19 31.7 -59.3 =17,1
6 R 21 28,1
7 28 13 22.0 ~62,0 -72.4
8 26 9 19,5 -58.0 =70.6
9 34 13 27.5 =70.6 «-77.8
10 40 24 34.3
11 41 )| 3%.0 -65,7 -77.8
12 4} 28 35.0 «76.0 -85,0
13 42 28 35.0 =70.6 -70.3
14 a7 24 30.9 ~63.4 -73.3
15 29 11 17.6 -67,0 -78.3
16 26 8 19.5 -68,1 -76.0
17 29 16 24,0
ia 3G i1 2.5
19 32 12 24.1
20 K)\ 18 27.8 -67.9 ~78,3
21 a3 18 26.5

Appendix E « Page 27
Inciosure ¥7 - Pege 1
119




-t

A AR S W g e s s

.
e et 0 e AN I AR A

.
R A e i e I R S T

<y

CONT'D
FEBRUARY

SERTEN

ol )
DI~ O OOV &N Eg 8

15

EX2ERIZ L2824

53

53
54

o4
53
49

CRRREBE2HLR2LRBRBBBRVVEBLBBERNBE

Appendix E - Page 28
Inclosure *7 - Page 2

120

27.5
35,0
3.2
439

%.8 .

40,0
45.9

44.3
az,3
4.2

41,5

37.0

4a7.4

-£9,1
56,8
ﬂ.a
"'70.6
"7‘200

-62,7
=69.3
-70.8
-65,2
-49,5

=69.7
-64,3
-58,.4
-66,8
-73.8

=53.5
~67.0
«50,7
«61.6
"73. 1
-“7.2

-5956
«66,1

-70,4
=80,3
«79.6
"75. 1
“7‘. 8

-76. 2
.77. 4

=86.1
-76.2

-£59.5
"73. 00
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-'71 . 3
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4,7
47.9
81,7
4.4
49,6
50.3
51,4
62.5
64,3
57,3
61.0
45.0
&1,

53.3
56,0
53,0
52,5
53.1
55,6
52,3
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=66.6
-59.8
-67.2
-71.0
=80.1
‘73.1

=69,9
«62,7
=67.0
=77.6
=6%9.9
-62,3
=63.6
~60.9
=50, 4
61,6

=72.4
‘12 'Y 6
-7209
-73u 3
-76.9
-770 6

-68,1
-68,4
-74,2
-7600
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1.
2.
3.

PREFLIGHT INSPECTION

Check air pressure., Thaw and drain asir bottle,

Irgpect gun mounts, electrical connection, harness, and general
condition of the gun bay,

Apply power to sircraft.

and check for air leaks.

Check firiag circuit with megic wand.

Inspect nmmaultidn boxes, link chutes, ammunition chutes, case sjec~
tioz tubes, feedsr and drum shafts, muzzle stabilizer and gas sesls.

Secure iink compsrtment doors and barrel sccess duvocs,

On instruction from pilot, charge guns and inspect chamber to in-
gure that a round is in the firing position and operating slide
is completely forward,

Install gun bsy docrs, close ammunition compartment doors and in-
stall the leading edge.

POSTFLIGHT INSPECTION

Dotermine and record stoppages and nurber of rounds fired.

Clear all guns.

Remove and inspect the folicwing:

b.

Barrel.

Drum sesls,

Réplace the following:

b,

Apvil essembly with clean and clectrically checked asse=bly.

Cracked senis.
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8. Inspuct remuindsr of gun for worn or defactive parts,
6, HReassomble and oycle gun to insure fres operatioa,

7o Chook 211 safetying devices,

8. Remove expended 1inks,

9, Check firizg circuit with magic wand and inssre ssti-dowbls foed
dovice operates correctly,

10, Reloud and imstail sesunitioz cans,

il. Cherge two (2) rounds iato drum,

12, Replace wad/oxr close all dooxs,

13, Report to shop vhe status of the airplane,

NOTE: Tuis inspeotion is perforued os all sew guas prior to use,
e Complote disasseably of wsepon,
2. Iuspect all parts for wear or breakige,
% Replace any parts determined uaservicesble in ¥2,
4, Replese al] the followimy partss
8, Old type ADF spring trdith new type,.
be Stesl piston with titaniim piston,
S» Resat recoil springs as per instructions,
6, Resssemble weapcn checking items listed in ¥7,
7. Chesk Liate
2, Insulation value of snvi]l assembly and herness with 500 V

neg mete:,

appendix E - Pege 3l
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be Cirouit ocontinuity of envil cssembly mud karsess with volt
chinmster, , '

Gs AF contact fit with ADF pewl,

A R e

APy T WA ot

ﬁ: ds Roller clesrance in osm puth,
_9¢ Safetying of all parts, |
f. Posftion and tightness of gas tube,
go Fit of gus piston (,006 to 020 wsdexr fiugh,)
6o Ckeck clesrsnce omn froat moxating lugs and file whers mecesssry,
9. Tasp rear mount Roles to remove burrs, eto.
3 NOTEs This iaspootion is performed im the shop st the cne half life i
of the gun (1200 to 1500 xouads),
§ 1l¢ Complete disugssesbly of wsapom,
g 2, Cloun all parts,
! S. Iaspect all parts for weer and brsskage,
L 4, Replace any parts determised unserviceable ia 33,
§ 8. Replese sll the followdag partas
g s, Cam insert sorews,
E b, Seals,
% ¢, Harness screms,
§' d, Followsr spring.
% o> 6. Round retainer spring. .
% b f. ADF Spring, |
f‘ 6o Reset recoil springs ss per instructiorns, i
, Appendix E - Page 32 3
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3.

Reassemble wespon checking items listed in %0,

Check List:

a.
b,
C.

. d"
e.
f.

O

Insulation value (meg meter),
Circuit continuity (voit meter),
ADF contact fit with ADF pawl.
Roiler clearance in cam path.
Safetying of =l parts,

Position and tightuess of gas tube plug.

Fit of gas piston to forwerd face of cylinder ¢,005 to .20

under flush).

ANVIL CLEANING CHECK LIST

NOTE: Anvils are cleased daily sccording to the follouing procedura.

1.
2.
3.

Complete disasseambly of envil assembly.

Inspect for broken parts snd cracked insulation.

Ciean rust, corrosicn aand carbon off motal parts with crocus cloth.

Clesn with sicohol,

Rean ingide of drawber with size %20 driil,

If nocossary face off front of firing pin insulation with 1/8* driil.

If necessary xam firing pin hole in amvil insulation with size #48
drill,

Asseadle anvil,

Check firing pin protrusion with flush pin gauge.

.025" or over .034".)

Check fnszulation vaiue with meg meter,

Check circuit continuity with vclt ohmmeter,

Appendix E - Page 33
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1. Remove cover and imspsct for bzoken elemsnts, Replace sover,
2, Reuove ootter pin,

3. Place in preload device, coupress to 35008,

4, Back off preload mut thres (3) tuxns,

8, Returan spring to 0% load,

6. Compross to 3500% and retura to 0* twice more,

7o Compress to 1100% and tighten preload nut,

8, Compxess to 2600% sad return to 0¥,

9% Uempross 16 point where preilond xut relessas,

10, If preload nut release between 10005 and 1160% them comfizwm
setting bys

a, Compress to 2600% then relesse to 0% and repeat astep ¥,

11, If preload nut doss mot r¢leuso between 1000% and 1100%,
sdjust axt and repest sieps 8, 9, and 10,

12, Remove from calibratimg dssice emd imspect for brokes eloments,
13, Replace cotter pia,

NOTE: host barrels are received with a8 187% diamster oxifice,
This orifice must be drilled out to 199" to gain increased
cyclic rate. Somwe barrels heve besn rsceived with a ,i93%
0X @ (203" diameter orifice, Tie 193" dicmeter orifice
¢an be deilled in the sume mannar as the standard 107"
ozifice, The ,203" diamester orifice should be installed
as is,

] st W2 B
LY.} FLEmpW Y mAN DOETR

Lxom the
surfaces with a fine file,
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5,
6

T

Place berxel in drill jig,

Place locating pin in bsrrel orifice and tighten set scrow,
Drill barsel with size ¥ drill, Usza one new high speed %5
drill cn each two barzels, Do not foroe the drill, Apply
an even light pressure to the drill,

fexgve barzel frowm drili jig,

Ingpeci erifice for cxacks or misaligasent aud brush swey any
shavicgs frem drilling,

Tey burzel in gues to check for proper fit,
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PHOTOGRAPHS

oF

ARMAMENT MALFUNCTIONS
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PHOTO #2 . "SLIDEWAY WELDS"
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PHOTO #4 ~ "SWITCH CAM EARS"
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PHOTO #6 - “"GAS CYLINDER PLUG" .
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PHOTO ®7 = "RECOIL SPRING ELEMENIS"
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PHOTO #8 - "BARREL ORIFICE"
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PHOTO ¥10 - “DRUM SEAL"
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PHOTO %12 - "HARNESS ASSERBLY"
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PHOTO *13 ~ “BROKEN FIRING PIN SPANNER NUT"

PHOTO ®14 - “CRACKED FIRING PIN"
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PHOTG ¥18 - "SHEARED KRIM OF CASE"

PHOTO #19 - "DEBULLETED ROUND"
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PHOTO #21 - “DEBULLETED RD"
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PHOTO #23 - “UNUSUAL POWDER BURNS™
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AMMUNITION BURSTS

PHOTO #24
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PHOTO #26
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- SPECIN, TOOLD

. The follcwing tools and equipment ghould be provided in sddition
to the regular set of tools issued to weapcas machanics.

% I I C

k3

(. 1, "Magic Wund"
2, Ohmaeter (1% volts)
3. Opersting Spring Tool
4, Ammo Loacding Hooks
§. Hapd Chaxging Csbies
6, Lead Nallet
7. Raw Hide Maul
8. Allen Rrenches - %10, )/4, 5/16, 3/8 snd 7/16 inchesz.
9., Long Drive Pin Punches ~ 3/22, 1/8, 3/16 and 7/16 inches.

Si VA EALTCE

1. Firiog Pin Rotainer Wrench -
2. Reccil Spring Retsiner Spanner Kreach -
3. Gas Cylindex Plug Spsnaer Wreach '
4, Barrsel Jig (see photo)

5., Meg Meter SCOV

6. Volt = Ohumeter

7. Emery and Buffer Wheei

8. Cotter Pin Removal Tool

9. Recoll Spring Preload Setting Machine (Photo)

AB0 AREA

1. Haand Linkers
2. Machine Linkex
3. Ammo Cen Opener

¢
£
£
)
¥
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e
e
i
i
[
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BARREL JIG
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RECOIL. SPRING PRELOAD SETTING MACHINE
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PHOTOGRAPHS
oF

GUN MODIFICATIONS
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PHOTO %2 - "INTERFERENCE AREAS OF UNMODIFIED FORGED DRUM CRADLES®
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PHOTO #3 « “DRUM CRADLE MODIFICATION"

8, Extractor Spring Counter Bore Deepensd 1/4%,
b. Barrel & Drum Shaft Latch Holes Threaded for NAA Lock Pins,

Appendix E = Page &5
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PHOTO %4 (a,

Modified Feeder.) (b,

riginal Feeder.)

PHOTO %5

(a, Original Operating
(b, Modified Operating
Appendix E - Page 56
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PHOTO #6 (a, Original Feeder Link Guide,)

PHOTO #7

{b. Modified Feeder Link Guide,)

- "Oriyinal € Modified A.,D.F, Springs"
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PHOTOGRAPHS
OoF

INSTALLATION MODIFICATIONS
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PHOTO ¥]1 - “REMOVAL OF UPPER LINK CHUTES AND
SCREENING USED TO CONTAIN LINKS IN GUN BAY AREA,"

PHOTO #2 - “REMOVAL OF LOWER LINK CHUIES & HOPPER
EMPLOYED TO FUNNEL LINKS INTO LINK COMPARTMENT, "
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PHOTO #3

GAS DEFLECTORS INSTALLED TO REDUCE COMPRESSOR
STALLS CAUSED BY MUZZ.E FLASHES, THE EFFECTIVENESS
OF THIS MODIFICATION WAS LIMITED,
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PHOTO #4 - "ORIGINAL AND MODIFIED LINK CHUTES"
(s, Original L. H, Lower Chute) . Modified L. H. Lower Chuto)
(c. Original L. H. Upper Chute) (d. Modified L. H. Upper Chute)
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PHOTOGRAPHS

AMMUNITION FAILURES
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PHOTO #1 ~ “STRIPPED ROTATING BANGS™

PHOTO #¥2 - "H.E.I. AMMUNITION WITHOUT PROPELLENT"
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APPENDIX F

FIRE CONTROL SYSTEM

This sppendix covers the operdtion and maintsnencs of the Fire
Control System un eight (8) F-06F-2 aircraft equipped with 7-160, 20
mm guns. The peciod of this report is 11 January 1953 to 1 May 1953,

These aircraft ace equipped with ithe standerd 4A-3 Fire Control
System consisting of the AN/APG-30 radar und the A-4 gun boob rocket
sight. The Ronge Servo is the standard RS-311 with the exception of
the positioning mechanism. Positicning mechanism ME-118 for .50
caliber has been replaced by positioning mechanism ME~150 for 20 mm.

Instrumentation to the Fire Control System consists of the APGC
range limiter and a pilot's radar “lock-on™ sensitivity control.

Upun arrival of the aircraft at Kisarazu AFB, Japen, 8 modified
NAA computer bracket was installed on sll computers. The eight (8)
pound shock mounts manufsacturad by Lord Manufactucing Compeny was re-
placed with Robinson MET-i-FLEX shock mounts. This was done in an
effort to reduce rsticle vibration. Reticle cemera film snd pilot's
comments indicate that vibration wss reduced by approximately 50%.
Photographs of hoth the old snd new computer brackets and shock
mounts sre inclosed in this appondix.

1. Fixe Control System Relisbility:
a. General

Naintenance to the Fire Control System was the sane as
the maintenance procedure outlined by the consolidated Radar and Gun
Sight shop of the 4th Fighter Interceptor Wing. This consisted of
complete slope end zero calibretion of the radar and G-3 system
analyzer test of the sight every three (3) days. Da'ly preflight
inspection consisted of an operational test of the system plus
measuring of ail power supply voltages by use of the TS-352 multi-
meter.

A total of 284 cembat missions wowe flown during ths
period of this report. Pilots reported @ malfunction of the system
on 29 of these missions. Postflight inspection of the system by
use of the test equipment failed to reveal a discxepancy on six of
these reports, and satisfactory operation was obtained on the next
mission without any adjustment to the system. A total of 23 mal-
funciions were discovered by maintenance personneél during slope

Appendix F « Page 1
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and zero tests and preflight inspection, This maskes & total of 4
melfunctions to the Fire Contrel Uysiem during the period,

b. ARG-30 Radar

~ - Upon arcival of the sircraft at K-14, acceptance in-
spections weru performed on all sets. Slope snd zero calibzetion
tests were made during this inspection, and all zets were found to .
be operational, A check of each set was made at this tizme to de-
torming 4if sll thoe msnufacturar's medificaticns, as cutlined in
AN-16-30 APG 30-3, dated 15 November 1952, had been complied with,
It was found that all modificationg had been made. Howsver, after
a discugsion with the General Electric technical representative at
this station, it was decided that modification 34 should be deleted,
The purpese of modificaticn 34 was to eliminate the selectivity of
V-100 (2D21) tubes in the range transmitter. Ir doing so, it had
been found by “Project Jaybirxd” that it also eliminated the over-
load protection festure of the circuit. The ecircuit affected by
modification 34 was returned to itz original status. 7This accounts
for the high consumption rste of 2D21 tubes.

A total of 30 malfunctions occurred to the radar sets
during the period of this report. Of this number, eighteen required
replacement of parts, and twelve required adjustments.

Radmr sets were removed for bench checks at all
fntermediate inspection periods, and at other times when & mal-
function was of & nature that it could not be anslyzed with the
test equipment normally used on the aircraft.

c. A-4 GBR Sight

Acceptence inspection to the sight included a G~3 sysieam
analyzer test., This test showed all sights wers operational upon
arrival at this station,

A totel of eight malfunctions occurred to the sight
during this period. All the sight malfunctions required replacement
of parts. Following is a lirt of aircraft and dates at which cali-
bration tests of tne sight were made. The procedure for this test
is outlined in Sperry Engineexing Specification Na, 667493 ags modified
by A.0. 22190 for 20 mm prediction angle sensitivity. Also listed is
the total number of rounds that had been fired through each aircraft
at the time of the test,
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Alrcraft No, Date
860 25 Feb 1933 After 10,61% rounds
619 27 Feb 1953 * 9,000 rounds
626 7 Apr 1953 * 15,204 rounds
836 9 Apr 1953 * 15,165 rounds
803 22 Apr 1953 * 11,798 rouads
867 24 Apr 1953 " 22,226 rounds
855 24 Apr 1953 * 11,933 rounds

These tests showed that all the specifications still
fell within the manufecturer's tolerances. Little or no change
hed teken place since tests were rrun at the beginning of the program
at Edwards AFB, California.
d. fan rvo
There were eight malfunctions of the Range Servo during

this period, 2ll of which required replacement of the plug-in com
ponents.

2. Descx!ption of Difficulties

a, The following is a list of parts replaced to correct
malfunctions.

(1) RBader
13 ea 2021 tubes
1 ea 5517 tube
1l ea Directional coupler
2 ea 5 Amp. 3 AG fuzes
1 ea AFC crystal

@ signt
3 ea Sensitivity ampiifier (plug-in unit)
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1 ea
1 ea

2 e

(

1 ea
€3} Ran
1 ea
1l ea
2 ea
1 ea
1l ea
2 ea

3. Conclusions:

Amplifier chassis

Range drive motor (sight head)
Range amplifier (plug-in unit)
.2 mfd capacitor
ryo

Power supply

Modulator

Amplifier

Adspter

Chassis

ME-150 Positioning Mechsnism

It is concluded that the MA-3 Fire Control System, as
modified by positioning mechenism ME-150 to provide prediction
angle seusl’ivity for 20 mm ammunition, is suitasble for use in

aircraft equipped with

the T-160 guns.

Visual inspsciion of both the interior and exterior of
all componente ducing calibration tests showed that the system
sufforcd no damage as @ rosult of the incrcased forces imposcd
on it by the 20 mm guus.

60
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APPENDIX G

CAMERA INSTALLATION

1. QIQM:

The camors instslletion in theso test aircwaft iacludsd the
normal scoop arrangement with AN-6 camers. In addition to the scoop
camera, the aircraft werea equipped with a sight reticle cemera which
recorded the sight reticle in addition to the target, The original
erector head for this reticle camera was found unguitable since it
rostrictod the pilot’s vision to a lurge extent, The erector hesd in
this instalistion was 1); inches in width, To correct thiz deficliency
@ now erector head manufactured by the Zoomar Cowpany was installed,
This mew erector head was S/6" in width snd was comsidered desirsble
and acceptable froa the point of view of restriction in vision, Thn
features of the Zoomar erector head which permit a reduction in width
to 5/8" is the addition of a lens in the assembly itself., In the in-
stallation in these test aircraft, the camera was mounted in sn inverted
position, By the addition of this extra lens, the resulting image was
also inverted., This was found to be¢ undesirable snd the camera should
be mounted in an upright position in future installations. In sddi-
tion, the set screws on the erector head were fouand to be too small,
thexefore could not be tightened sufficiently to prevent rotation of
the erector head due to vibration, It wes also observed that the
back plate on the erector head where the manufacturers name and
serial number were located was painted white. This portion of the
head is in direct Line of sight between the pilot and the targoet and
proved to be distracting, Included as Inclosure ¥1 is photograph of
0ld and uew reticle cemera installations.

2. RELIABILITY:

During this test 284 combat missions were flown., Black and
white film was used in the reticle camera and Kodek coloxr film was
used in the scoop comera, A total of 114 black and white film magezinss
wexe processed, a total of 60 color magezines were forwarded to the
Air Proviung Ground Command for processing. Out of 582 magazines ex-
pended on firiny missions during this test, 98% ran without mishap.
The malfunctions which occuried were as follows:

8, Five cemera malfunctions,
b, Six magazine malfunctions,

c, Three wiring maifunctions,
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3. RECOMENDATION:

. It is recomanndsd that a spring loaded switeh be placed in
the cockpit in future installations so that the cameres may be in~
operative during preflighting of the guus. Preflight procedures for
this eiectrically fired gun require that checks be made of the elecirical
firing cizsuit on the ground., If the cameras are operated needleasly
during the checking of the gun electrical sysiem, this will shorten
the life of the camera,
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PHOTOGRAPRS SHOWING OLD AND NEW RETICLE CAMERA INSTALLATIONS

PHOTO #1
NAA CAMERA ERECTOR HEAD
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PIOTO *2
NAA CAMERA ERECTOR HEAD
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PHOTO *3
NEW ZOOMAR CAMZRA ERECTOR HEAD
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PHOTO ®4
NEW Z00MAR CAMERA ERECTOR HERD
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APPENDIX H

ENGINE COMPRESSOR STALL DATA

l. Occurrence

a. At frequent and unpredictable times while firing the
guns shove 35,000 feet during this test program, large flashes were
observed forwaxrd of the gun muzzle, These flashes were of varying
iatensity and at times extended well forward in the vicinity of the
air intake of the eizcraft. On twenty occasicns during this test
program pilots reported an engine compressor stall accompanying the
lerge flassh, Early in the test one aircraft was lost with conditions
associated with this engine compressor stall problem, Attached as
Inclosure 1 are pictures taken during gun gas firing tests from an
sccoapanyling aircraft which show the build up of gun gas flash for-
ward of the aircraft,

b. Conditions

Conditions under which those compressor stalls were
encountered were at altitudes between 37,000 feet end 43,000 feost,
at air gpeeds between .68 Mach and .96 Mach, engine conditions from
90% RPM to 99% RPM, tail pipe temperaturcs from between 500 degrees
and 690 degrees and with IEI, APT, and mixed loads of APi and HEX
ammuniticn, Complete data recorded on flights where engine compressor
stalls were experienced is included es Inclosure 2.

The pilot's indication of engine compressor stall was:
With tho sccomponying flash forward of the sircraft, he normally
experienced an engine noise, best descrilied as a pulsating effect,
accompanied by a rapid increase in tail pipe temperatures and s de-
crease in enyine RPM, After investigation it was found that this
condition could be corrected by moving the power control to the idle
position und inmediately diving the aircraft, increasin the ram air
intake and seeking an atmosphere of higher demnsity. After the third
engine compressor stall, only experienced pilots were utilized in
this test to mirimize the possibility of losing another aircraft.

2. Effect on Test Program

After the third engine compressor stall associated with the
armament installation, the aixrcraft were withdrawn from combat missions,
and a series of gun gas test missions were flown in a non-combat area
in the proximity of an airfield. During these tests photographs of
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the associated gun gas flash were obtainad. To find a condition which
was suitable to recommit the aircraft to combet use, modification to
the gun firing circuit was made which permitted the pilet te select
firing of either the two upper guns or all guns. After firing 55 gun
gas test migsions, a decision was made to recommit the aircrait to
combat use with the following restriction,

a, Four guns would be fired up to an altitude of 35,000
feet.

b, Two guns would be fired between 35,000 feet end 40,000
feet,

¢. The guns would not be fired sbove 40,000 feet.

Since only experienced pilots were flying the test aircraft,
and the frequency of compressor stells could not be predicted, gun
operation was extended to higher altitude when no enemy aircraft were
encountered between 35000 and 40000 feet. Theie were six cases where
pilots firing at enemy aircraft experienced engine compressor stalls,
These were all above 40,000 feet. However, the pilot in each case
was able to recover from the engine compressor stall and return safely,
In one case, due to the severity of the engine stall ‘condition, an
engine was changed upon return to the howe station, The occurrence
of engine compressor stall associated with the armament installation
caused considerable compromisze to the test program, Therefore, the
results attained in enemy contacts and these achieved on the occasions
of enemy contact should be viewed with thix in mind.

3. Investigation snd Coxrective Action Taken

a. The Gun Val project team in FEAF reported a decision to
remove the test aircraft from combat becsuse compressor stalls had
been encountered three times on combat missions. The Gun Val committee
immediately began an investigation to obtain a positive fix for such
compressor stalls, Such corrective action would allow recommitment of
test aircraft to unlimited combat and weuld avoid similar trouble in
future production aircraft utilizing the T-160 gun,

b, At the request of the Gun Val Committee, the Ordnance
Coxrps conducted tests to determine if API smmunition, deliberately
mutilated, could cause pre-ignition of the ammunition in the vicinity
of the muzzle of the gun. The results of these tests proved that it
was virtuslly impossible for a round, that was cspable of being auto-
matically fed into the gun, caused premature ignition immediately
forward of the muzzle of the gun,
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c. Tests werea flown with the two F-86F/T-160 aircraft of the
same configuration es the FEAF test aircraft at Eglin Alr Force Base
and by North American Aviation, Inc., under the conditions described
by the FEAF reports, but flashes of the magnitude experienced in FEAF
or compressor stalls could not be produced with ball ammunition in
spproximately 20 missions flown expressly for this purpose.

d. In order to deliberately produce compressor stalls at
will for controlled test on possible fixes, the Ordnance Corps produced
5,000 rounds of ball ammunition with the flash inhibiter removed.
North American Aviation, Inc. requested to conduct flight tests under
the following conditions.

(1) To detexmine the amount of uninhibited ammunition
necessary %o produce a positive stall st will,

€2) Test North American fuel rescheduling fix for capa=-
bilities to eliminate stall,
\(3) Test both North Americen and Ordnence Corps finger
type flash hiders for slimination of stalls by
suppressing the flash,

(4) Test Horseshoe shape blast deflectors to eliminate
stalls by deflecting the gas away from the air intake.

¢. An ammunition load of 60 rounds of ball ammunition followed
by 15 rounds of uninhibited ammunition produced flashes of sufficient
magnitude to cause compressor stalls on five successive attempts., Ap-
proximately 8 missions were conducted by North Americen with this load
of sumunition incorporating the fuel rescheduling fix which proved to
be successful in eliminating stalls in five out of seven instances.
The next six missions incorporated the North American flash hiders
which resulted in two stalls encountered in six missions.

f. The flash deflectors were welded te the normal blast panels
at a distaonce slightly forwerd of the muzzle and in line with the bore
of each gun and served to direct the blast away from the nose intake.
Five flights were conducted at 41,000 feet with no stalls experienced
on any of these flights, The pilot reported that the path of the flash
during firing was noticed to be well to each side of the aircraft away
from the intake duct. As a result of these tests, Norih Amecican was
given the go-ahead to fabricate sufficient kits to take care of the
aircraft in FEAF, Blast panels with the blast deflectors installed
were incorporated on three of the aircraft in FEAF, During the first
seven flights on these aircraft, four compressor stalls sad one flame
out were experienced, The conditions of flight were at altitudes be-
tween 43,000 &nd 48,000 feet. A complete list of the flight conditions
during these flights is included in Inclosure 2,

Appendix H - Page 3
169




AT
. Sl

gy e

Cogm

gl

L SR TR TS 0 4 T e

IPIE WA e

,,‘-
-y

%!i

g. It was concluded as a result of the chove mentioned
flights that none of the fixes as described above were successful
in eliminating the problems associated with the engine compressor
stall difficulty, At the completion of the test program in Korea,
it was concluded that the F-86F/T-160 instalistion was not suita-
ble for combat use due to this problem.

h. The phenomenon associated with this problem, although
uot fully understood, hes produced, through efforts to solve the
problem, er understanding which provides a goocd basis from which
to proceed with other pircraft installations scheduled to carry
this new weapon,
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7.
8.

9.

10,

il.

12,

13.

14.

15,
16,

No,
Guns

4

co SOR_ST.

Type IAS %
Ammo  Altitude (ktg) RPN

APY & 46,000 175 9
HEX

" 37,000  250- 9%

260
8 42,000 205 92
» 40,000 205 99

HEI 33,000 210 2

API & 45,500 225 94
(- ¢

API 45,000 190 96
API & 41,000 .96 Full

E] Msch Power
" 45,000 220 "
" 37,020 210 92

" 47,000 150 Full

CONDITIONS

Iype Mission

Combot Msn *10 = Firing on
a Mig.

| B

w== Combat Mzn %20 - Test fire
on return - A/C iost.

510 Combat %23 ~ Test fire on
return

670 Gun Gas Test Msn ¥24
500 Gun Gas Test Nsn ¥25
625 Gun Gas Tast Msn %36

625 Gun Gas Test Msn ¥38

=== Combat Msn %106 - Firing
on a Mig.

690 Combat Msn ¥113 - Firing
on a Mig.

3510 Combat Msn %83 - Test fire
on return

~— Combat Msn #159 - Firing

Power on a Mig
i 42,000 220 " == Combat Msn *173 - Firing
on a Mig.
" 41,500 - 90 520 Combat Msn #2065 - Test
fire on return,
" 42,000 200 98 690 Cowbat Msn %275 - Test
lach fire on return,

API 46,000 190 97.5
" 48,000 190 97

0690 Deflector Msn
690 " L]
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17,

18,
19.

21,

HEY

Altitude

45,000

43,000
42,000
44,000

47,000
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190

190
190
150

190

n
79

P
97.6

97.6
97.5
%9

97.5

1T

690

690
690
690

690
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APPENDIX I

SUGGESTED
TRAINING SYLLADUS

GUN AUTOMATIC

PIASE 1
PIASE II
PUASE II1
PUASE IV
TOTAL

- 20 MM (T-160)

TIKE SCHEDILE

1 HOUR
24 HOURS
10 HOURS
20 HOURS
63 HOURS
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1.
2,

1.

2.

PHASE I

Uistory, description and principles of operstion

General Data

PHASE JI
Nomenclature
Disassembly and asgembly of gun
Function of parts
Preparation for firing and clearing gun
Melfunctions and Stoppagas
Cleaning and lubrication
Inspection and maintenance

Review and examination

PHASE III
Tundamentals of olectricity
8. Review basic electricity
b. Transformers and rectifiers
c. Capacitors and resistors
d. Circuit breakers and relays
e. AC-DC Circuits

Trouble shooting electrical circuits
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Total

30 Minutes

30 Minutes

1 Hour

1 Hour
12 Hours
6 Hours
30 Minutes
1 Hour
30 Minutes
1 Hour

2 Hours

A ———

24 Hou»<

8 Hours

1 Hour
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a. AC Circuits
b, DC Circuits

3. Review and examination 1 llour

Total 10 Hours

PHASE IV
1. Ammunition: Description, Belting and Loading 1 Hour
2. Malfunction range 6 flours
3. Aircraft Installation 1 Hour
4, Precticel work on flight iine 6 Houxs
S. Harmonization ' 12 liours
6. General Discussion and review 1 Hour
7. Finsl Examination 1 Hour

Total 23 lours

The foregoing syllabus covering a sixty-three (63) hour course of
instruction is a supplement to the formal course of instruction for
student wespons mechanics and on-the-job training for supervisors end
senior weapons mechanics.

This coursc is based on the simplicity of the gas operated, te-
volver tvpe gun and the introduction of an AC~DC firing circuit in
the aircraft.

Special emphasis should be placed on a thorough course in electric-
ity because most weapons mechenics are unable to trouble shoot the
armament electrical system in modern fighter type alircraft,

The above listed syllabus was compised by personnel from ATRC
participating in the project team.

Appandix I ~ Page 3
178




R_OP "3
o .

il

APPENDIX J

ANALYSIS OF GUN VAL PILOT SUMMARY REPORTS

1, The following sralysis resulted from a8 study of the
Individual Pilot Swamary Report (see Inclosure 1) submitted by
twenty=-six of the thirty pilots who perticipated in the test
(these 26 pilot reports included as Inclosure 2). Written re~
ports were not submitted by four pilots because of transfers
to the ZI before the test was completed, These four pilots flew
only one mission each, consequently it was not felt necessiry to
obtain written reports from them,

2. It must be noted that the expexience level of all the pilots
participating in the test was high, as indicated in Part I of the
Individual Pilot Summary Report, when compared with present Air
Force Standards., This was considered necessary for two ressons:
First, to engble the pilot to intelligently compare this installe-
tion with other types he had flown; und second, to provide the
most experienced pilots in the event of a compressor stall shile
firing this installation at high altitudes.

3, The following results were obtained from the Individual
Pilot Summary Reports.

8, Aircraft PerYormance

Three of the pilots reported no apparent penalty in
pexformance while flying the Gus Vel aircreft in comparison with
the .50 caliber installstion in the F-86F. Twenty pilots stated
that there was a slight penalty in performance in the Gun Val
aircrafit, Nine of the latter specifically pointed out that this

penalty was observed only at extreme altitudes, In addition, two
made no comment,

b. Length of Fire (4 Seconds)
Seven of the pilots considered this time of fire
acceptable for the present mission in "Mig Alley"™. Eighteen
of the pilots considered this length of fire unacceptable even

for this type of combat, Recommendations for increased time
of fire are as follows:

(1) Eleven pilots desirsd 6 to 8 seconds of fire.

(2) Nine pilots desired 9 to 10 seconds of fire.
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(3) One pilot desired 15 seconds of firve.

(4) Four pilots did not make any recommendation,

e, 3° Depression of the Guns

Eight pilots found this installstion desirable. Three
pilots found it undesirable, and eight pilots recomnended gun depres-
sion but believed thet 30 may be in excess. Six pilots made no commnent
due te lock of knowledye of the theory behind the 3% gGua depressicu.

d. Requirement for Tracer Ammunition

The pilots were unsnimous in their desire to have
tracer ammunition during combat,

e. Termipal Effectiveness of the T-160 over che,50 Caliber

Installation

Twenty-three pilots found the 20 mm to be superior to
the .50 czliber instullation. Two pilots mede no comment,

f. Number of Gung for am Alrcraft Installation

Twenty=-three pilots considered four guns an adequate
installation for future aircraft. Fifteen pilots voiced their opinion
that no fewer than four guns should be in future installations, The
remainder of the pilots had no comment relative to the number of gunms,

g. Requirement foxr Selective Firing in 8 Four Gun Installation

Eighteen pilots desired a toggle switch arrangement to be

able to fire either two or four guns, Five pilots foand this undesirable,

and two pilots made no comment,
h. Alteration of Tactics in the Present Alr War in "Mig Alley”
One pilot stuted that a change in.tactics was required,
Seventeen pilots stated that no change was required while flying this

installation in the present air combat., Seven stated that minor
changes were necessaxy in this ipstallation in combat,

1. Requirement for Range Limiter

Eighteen pilots found this desiresble. Four pilets found
it undesirable and three pilots made no comment,
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Jo» Reguirament of In-Range Indicator

Nineteen pilots found this desirgbla, one pilot found
it undesirable and five pilots made no comment.

k. Kegui nt for Sight Reticle Camera Installatiop of
the Zoomar Variety

Tweive pilots fourd this desirable, nine pilots found
the installation acceptable. By the word "acceptable™, tiie latter
pilots have realized the need for the sight reticle camera installa-
tion, however, they believe that more engineering is required to
make the insteilation less objectionable from the standpoint of
visibility. One pilot fouud it unacceptable, and three pilots made
no comment,

1. Eequirement fox Lock-on Sensitivity Control in the
Cockpit

Sixteen pilots found this desirasble, one found it
undesirable and seven made no comment.

m, Requ nt for 20 apon in Future Fighter Aircraft

(The pilot was given an 6pportunlty to express himself
on future installations relative to all types of targets,)

Twenty-two pilots desirc 20 mm armament for futura air-
craft, One pilot objected to the increased weight necessitated by
the 20 mm armament, and two pilots qualified their statemenis to
include only against bomber targets as a requirement for 2¢ mm,
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GIN VAL PILOT SUMMARY REPORT

PART I - General Pilot Background

Part

A,
B.
C.
D,
E,
Feo

G.

H.

L.

I
A,
B.

D,

Date

Pil~nt's name and rank

Date of Pilot Rating‘

Total Flying Time |

Total Fighter Time

Combat hours world Wer II

1. Request iotal and in addition gensral breskdown of type
:{c?lssious. such as counter sir, interdiction, escort,

Combat hours Korean Theater

1, Fighter Bomber

2. Counter dir

Claims

1. World war II

2. Korean Theater

rRemarks (Experience as Armament Officer, Gunnery Officer, etc.)

= Gun Val Combat Experience

Total Missions

Number of engagements

Number of firing passes on enemy aircraft

Claims
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PART III - Pilot's Comments {(To be answered in narrative form)

A,

3.

C.

D.

E.

Fe

G.

Afrcraft Performance

. * ue
. - I—IA 3

Is there a penalty in performance on the Gun Val aircraft . Ny
as compared to a normal F-36 with the .30 caliber installa- . :
tion (climb, speed, ceiliny, maneuversbility, deceleration i)

during gun fire)? -

Lenqgth of Fire

In your opinion is the present installation with four and
one half seconds of fire adequate for the type of combat
experienced during this test? If not, piease make & comment
on the desired length of firxe for future installations,

Tracers

Please make a comment as to the desirability of havimg a -
tracer round for this weapon,

Gun Depression . ;

Do you find the 3° depression of the guns desirsble or un-
desirsble? Why?

Terminal Effectiveness

Based on your own hits or others you have seen, meke 8
comparison of the effect of hits with the 20 mm instalia=
tion as compared with .50 caliber hits observed ir past
experience,

Number of Guns

l. In your opinion is the present installation of four
guns adequate? Would fewer guas with more smmunition
be more dssirable?

2. VWould you desire a selector switch in a four gun in-
stallation to allow you to fire two or four guns?

Tectics

In your opinien does this installation (i.e., shorter time )
of flight, HEI round, higher eyclic rate, four and one half

seconds of fire, discharging spent cases, alrcraft decelera-

tion at time of fire and the 32 depression of the guns) alter

the tactics now being used by standard F-86F°s?
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He

I,

J.

Ke

L.

Renge Limiter

1. Do you find the runge limitew,which stabilizes the
sight at long ranges, a desirsble feature on these
aircrafty

2. Do you find the in-range indicator portion of the
range limiter a desiraeble feature?

Sight Reticle Camera Installation

Did you experience any difficulty in visibility or tracking
with the Gun Val cemera imstallation om the sight?

Lock-on Sensitivity Control
Was the lock-on sensitivity control used during this mission?
Additional Comments

In view of above comments, how do you feel about the de-
sirability of the 20 mm in future fighter installations¥
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10.
11,
12.
13.
14.

LIST OF PILOTS WHO SUBMITIED WRITTEN GUN VAL SUMMARY REPORYS

Major wendell D. Brady
Major Reyuond E. Evens
Captain Manuel J. Feznandez
Major Vermont Garrison
Colonel James X, Johnson
Captain Lonnie R, Moore

Lt. Col. Carroll B. McElroy
Major James Jabara

Lt. Col, Donaid L. Rodewald
Lt, Col, Clayton L. Petexrson
Major Jack E. Mass

Captain David T. Davidson
Major Foster L. Smith

Lt. Col. Frank J. Keller

15,
16.
17,
18.
19,
20,
2l,
22,
23.
24,
25,
26,

Lt. Col. J. R, Best
Coptain Vincent E. Stacy
Ceptein Clyde A, Curtin
Ceptain Houston N. Tuel
Captain R, T, Dawey
Lz. Col, Philip E. Joyal
Captein Wiliiam H. Champion
Captein Peter J, Fredricks
Captain Rabert A. Windoffer
Captain Murray A, Winslow
Colonel George L. Jones
Colonel Royal N, Baker - Sum-
mary Report not received

nor included with ensly-
sis,
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GUN VAL PILOT SUMMARY REPORT

PART I - General Pilot Background,

PART

A,
B.
C.
D.
K.
F.

G.

li .

1.

II
A,
B.
C.
D.

23 April 1953

Major wWendell D. Brady

Date of Pilot Rating: 4 January 1943

Total Flying Time: Approximately 2700 hours.

Total Fighter Time: Approximately 1560 to 1600 hours.

World War II Combat hours: 169 houcs.

1. Fifteen missions wore bomber escort snd the sajority
of the rost wore counter alr and imtewdicticn, such
as armed reconnaissance and specific counter air targets.

Combat hours in Korea: 43 combhot missicns, 811 of which

have been some form of counter alr, such as RF escort,

fighter bomber escort and strictly combat air pairel,

Claims:

1, World War II: One ME~109 destroyed.

2. Korean Theater: None, as yet.

In World War 1X I was Squadron Cunnery Officer for the

513th Fighter Bomber Squadron, and since that tims I

have taught ground school for approximately one year in

the USAF Gunnery school. I was the Operations Officer
for the USAF Gunnery school for approximately one year
and commanded a squadron in the Combat Crew Training

Progrem at Nellis AFB, Nevada,

= Gun Yal Combat Experience

A total of six missions,

Five engagements.

One firing pass was made on enemy alrcraft.

No claims.
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PART III - Pilot's Comments

A.

B,

E.

The penalty ia aircraft performance om the Gun Val installa~
tion with respect to climbg speed, ceiling, maneuverability,
etc., 15 no greater than found irn two standard .50 caliber
installations with the exception that there is quite & hit
of deceleration duriang gun fire due to the heavier caliber
of guns.

Iz my opinion, the length of fire in the preazent installes-
tion of 44 seconds is not adequate for the type of combat
in which we are now engaged., The need for conserving your
fire and possibly m{ssing kills because of the necessity of
this conservation sze my reasons for desiring more duratiom
of fire, For my own benefit, I would like to see approxi-
mately 9 seconds of fire as I think thet amount would be
adequate under the present circumstances, I do not feel
thet a full 17 or 18 seconds of fire is necessary.

In regards to tracer amaunition, I believe there is a real
need for the development of a tracer round for this installe-
tion, if it is accepted as a standard item on a standard
fighter, My reasoss for this comment are my own personal
opinions. There are so meny compromises in our gun fire
control systems that it is almost impossible to find a
condition in combat that will give you the accurecy necessary
for a sure kill on the opening burst, The pilot has to add
correction to compensate for the compromises when he is aot
firing under conditions upon which the sight is dased.

There are so many variables that the control system would
have.to be enormous tc take them all into consideration,

and until such time as they can manufacture a fire control
system that can take inte consideratiom sll factors, s

tracer is definitely needed,

I find a gun depression is desirable for my own personal
firing in the F-86 because of the flight characteristics
of the aircraft. I do not like the full 3° gun depression
as well as I would like something approximately half of
that, the reason being that the guus can be harmonized
with the sight at an air speed at which a ground target
can be attacked with reasonsble sccurate fire without
causing a definite spiral course (over or under) as you
approach the target,

In regards to terminal effectiveness, I have seen only one
kill with the Gun Val installation, and in this instance I
believe that 62 rounds per gun were the total rounds expended
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for the kill, It is my personai opinion that & full two-
thirds of that fire power was wasted. Xt is much more
effestive for the same length of bursts then the six .50
caliber iastalletion,

The number of guns seem entirely adequate in wmy opinion,
I would not like to .see¢ the number of guns reduced just
for more ammunition, It would be much more desirable to
kcep the four gun installation with a selection system
for the pilot to select either two or four gums,

All in 2ll, I-do not helieve that the tactics had to be
altered for use of Cun Val cixcraft in the present combat
situation, The Gun Vsl aircraft fit into the orgenization
to which they were assigned, and the only consideration
that had to be given them is the fact that they out-perform
8 laxge number of the aircraft oxganic to the squadron due
to the extended leading edges, I would say this was to the
adventage of Gun Val, ’

As to the range limiter on the Gun ¥al aircraft, I find
that I can use it very effectively: however, I do not

think it is necess2zy in that the sight can be stabilized
by a mere movement of one finger, without a range limiter,
As longy as the range limiter is installed, it is my opinion
that the in-range indicator portion will have to be a part
of the installation to prevent the pilot frxom having to
outguess the sight which would in effect bz worse than
having a fixed sight,

The sight reticle camera installation is very good. I did
not experience any difficulty in tracking a target with

this installation and the gun sight reticle superimposed

on the gun camera film can be used to advantage in assessing
& pilot’s combat film for smooth tracking sid determining
when a sight is out of calibration,

I found the lock-on sensitivity control s big improvesment
on the sight, in that minor adjustments of the sensitivity
of the radar could be accomplished by the pilot after he
had taken off. In the event that it is not installed,
these malfunctions will cause the pilot to revert to the
manual range function of the sight when all is needed is a
very minor adjustment on the radar. I believe that it has
saved @ lot of malfunctions of the radar system of the
sight and it is well worth the weight spent in installing
this in the gun fire control system,
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The following remarks are opinions that I have formed over
the past four years of working very cluse to the fighter
game, It is my opinion that the fighter has to go to a
heavy armament if he expects to knock down an airplane sueh
as 2 B-36 or an atom bomb carrier. If not this 20 mm, sowme
acceptable weapon that has the cepabilitios of knocking
down an aircraft with a relatively few number of hits for
the tota: time of fire. As speeds increase the pilot's

aim wander increases which enables him to get fewer hits
for a given size of target. I do not believe that fighter
armament should be determined by what would be best for
this particular situation in Korea. I say this because I
believe the present six .50 caliber installation is entirely
sdequate to shoot down Migs where I do not think it is
adequate to shoot down suvmething like & I1-25 ox even &
TU-2. 1 think the concept of the use of air power has to
be taken into connideration when you determine the armament
for a fighter. If you are never going to be callsd on to
shoct at an aircraft any larger than a Mig, then I do not
believe that a gun heavier than the ,50 caliber is mecessary.
If you are going to be called on to stop & heavier aircraft,
I definitely believe that heavier armanent is needed. It
has to be heavy encugh so that you can expect to shoot the
rarget down in one firing pass. In other words, I want a
heavier punch, but I want more than one punch. ( I don*t
want rockets until I can get a lot of rockets that are nct
fin stabilized that give such large launching factors.}?
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GUN VAL PILOT SUMMNARY REPORT

PART I ~ General Pilot Bacikgrzound

A.
B.
C
LY

Ee

F.

G.

I,

PART II
A.
B.
C.
D,

2 Hay 1953,

Major Raymond E, Evens,

Date of Pilot Bating: 21 April 1943,
Total Flying Times 2463 hours,
Total Fighter Time: 1600 hours,

Combat hours World War II: 440 hours, An estimeted 850X of
this wag ground support, 10X ceunter air amd 10% escort,

Combat hours Korean Thesters

le Fighter bomber: 7 missions - approximately 16 hourxs,
2., Counter air: 41 missioms - appzoximately 70 hours,
Clalnss

1, World War II - One Japanese Nick destroyed.

2. Koreen Thester - Two Mig-15 type aircraft destreyed,
one dsmaged,

Experience in the aruesmsat fiold has beea as test officer

cn the A-) gur sight for espproximately one year and guanery
experience in testing F-86, F-84 and F-80 typs airczaft

while tost officer at APGC, Projest Officern, Guz Val Projest,
= Gun Val Combat Experience

A totsl of 38 missions were flown.

Fiftewn ensmy engagements,

Five firing passes on enemy aircraft,

Two Wig-15 type aircraft dastroyed, one damaged,

PART 1YY = Pilot's Commsents

A,

I found two areas of aircraft performance whichk, in my
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cpinioa, ware nffected by the armament installation. These
slrcrait were flown on & few missions with other F-U6F's
with the .50 caliber ingtellatione s2nd my chservations were
that the diffevence in climb, speed and maneuverability were
not noticeable, However, I do believe that there is perhaps
some price paid in absolute ceiling of the aircraft, This
penalty perhaps i3 no more than would be found in 2 or 3 pro-
duction aircraft with 10 to 20 degrees difference in tail
pipe tempersture. The decelerstion while firing the guns
ulsinoticeably much greater with the 70 ma than with the .50
caliber,

I do not feel that 4 seconds of emmunition is adequate for
the type combat experienced during this test nor will it be
sufficient for use when the target is a boasber or in the air-
to-ground role. I feel thet & to 8 seconds of ammunition
would be adequate and much more desiruble. 1 make this stace-
went because of the inherent inaccuracies in our fire control
system which doez not allow us the accuracy of each round
hitting the target.

I feel thst there is a requirement for tracer ammunition to
be used in the type combat experienced in Korea, For long
range firing where the target can be tracked for several
seconds, I would not care for the use of tracers. [owever,
there are many times during combat that the pilot only has

a8 fleeting moment to fire, and I feel that tracers in this
case may improve his effectiveness by his ability to rapidly
ascertain whether he is on the target or slichtly above,
slightly below ur slightly to one side.

I found the 3% gun depression desirable for the type of combat
encountered. However, this {s not meant to say that the 3
depression of the guns would be optimum for other conditions
of combat, The 3 depression of the gun is desirable in this
case, since the angle cf attack of the aircraft at altitudes
of 40.000 feet and above 1s roughly in the vicinity of 39,
Perhaps in other aircraft 30 would not be the optimum gun
depression, I firmly believe that a depression of the guns
away from the flight reference line is & desirable feature,

The destructive capabilities of the 20 nm ammunition was

many times greater than would be expected from the .50 caliber,
Since most of the firing was at relatively high altitudes,
above 40,000 feet, and with the present state of the gun
camera capabilities, it was not possible to accurately assess
damage to enemy aircraft with each hitting round. However,

it is quite obvious that much more damage was being inflicted
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with each round that hit the enemy target., Wkile conducting
the air-to-ground phase of this program agsinst trucks and @
tank and being sble to assess the damage after the mission,
I was quite impressed by the effectiveness of the {E ammuni-
tion against trucks,

I fecl that the present number of four guns is sdequate far
future fighter sircraft. I dec not feel that a fewer number
of guns would be as desirsble since this would reduce the

density, i.e. installation ecyclic rate, to a point where the
hit prebability would be reduced helow an aceentashla nushes,

In my opinion the high cyclic rate of the gun, shorter time

of flight, discharging of spent cases have made no notice~
able changes in tactics in utilizetion of the aircraft, How-
ever, the shorter duration of fire, 4, seconds, and the fact
that the aircraft definitely decelerates much more at time

of fire does require the pilot to be ever conscious of sttempt-
ing to get to a very close range before firing. 7This conditien
is accentuated by the lack of positive closure et high aiti-
tudes when flying against the Mig. I feel that the 30 depression
of the guns has been on improvement in this case in that it
does sllow a reduction in the requircment for velocity jump
since the guns are moxe nearly along tha flight path, 7his

30 depression of the guns would seem optimum for the extreme
high altitude conditions experienced here in the Horean situs-
tion, Howavier, for a different eircraft a more suitable
depression of the guns might be found, i.e, 2° or 25%°, ¥ am
firmly convinced that guns depressed from the flight path

line is a desirable feature due to the frequent inability of
the sight to provide the correct velocity jump.

I feel that the range limiter is 2 great ssset to the A-4
fire control system. 1%he increase im stability is quite
noticeablo when tracking at longer renges. Howevex, in most
attacks, since the rate of closure is very small some of the
advantages of this increased stability cannot be realized, I
find the in-range indicator porticn of the range limiter a
very desixable feature,

I feel that the sight reticle camera installation which we

hed in the Gun Val aircreft was very desirable. The original
installation which had an erector head that was 1'% inches in
width did detract somewhat from the visibility of the pilot.
However, when the new Zegomar erector heads were instailed

this amnoyaace was reduced greatly. I feel there is s definite
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requivement that all fighter sircraft have a suitsble method
for recording the reticle imege to be used in analysis of
determining the actuel conditions of flight when firing at
eneay sircraft., 7This becomes extremely important if we are
to find a suitable meinod of assessing oux effectiveness,

I found the lock-on tensitivity control quite desirable. I
feel that it affords the pilut s method of peaking his radar
after he has besome airborne and since the conditions under
most flights that these aircraft were subjected to was at al-
titudes above 40,000 feet, this became quite importaat,

I feel that the most important characteristics aboii this new
20 mm weapaon is its high cyclic rate of fire. By firing

6,000 rounds a minute from the installation we have a sufficient
density to allow us a high hit probability which I feel more
than compensates for the added weight of the ianstallation. I
{eel that a selector switch in a four gun installetion would
a0t be advisable since oftentimes the pilot would be selecting
two guns and in the urgency of the situation would forget to
change to his four guns,

Although the 20 mm installation in the Gun Val ajrcraft has
sous definite disadveatages, I feel the most important assets
sze the high cyclic rate which will enhance the pilot's
probability of hitting, end the destructive capabilities of

the 20 mm HE round, I feel that the T-160 gun will provide

us with a more effective srmament system in our future fighters.
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GUN VAL PILOT SUMMARY EEPORT

PART I - General Pilot Background

A.
B.
C.
D.
E.

F.
G,

PART 11
A.
B.
C.
D.

27 April 1953
Captain Manuel J, Fernandez
Date of Piiot Rating: 29 November 1944

Total Flying Time: 3200 houvs

Total Fighter Time: 1700 hours. 1200 hours im jet, 700

in F-86's. All gunnery or combat,

No World ¥ar II combut,

Combati hours Kou.ea:

l. No fighter bomber missions,

2. 160 combat hours in counter air,

Cluias

1. torld War II - None

2. Korcsn Theater - 11 Migs destroyed; 2 damaged
Armament Officer at USAF gunnery schoel at Nellis AFB,
Nevida, for a period of four months. Gunnery Officer
for seven months here in the 334th Fighter-Interceptor
Squadron, I was an F-86 Gunner Instructor at the USAF
gunnery school at Nellis AFB, Nevada for two years in
a flying capacity,
~ Gun Val combat experience,

Total Missions: 3

Number of Engagemeniss 1

Number of Firing Passes on enemy aircraft: 1

Claims: O

PART III - Pilot's Comments
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D.

F.

G.

I,

Je
K.

In refsrence to performance of the Gun Val aircraft as
compared with the normsl F~-86, it was noticed that there
is a slight loss in rate of climb, slightly lowsr ihan
the normal F-80, :

It is believed that ihe time of five is adequate for this
theater, Would desire approximately 15 seconds time of
fire for sustained combat,

Tracers would be desirable,

I believe that there is too much gun depression for low
altitude, high speed work,

I have not observed any hits with the 20 mm, other then
film asscssment.

I believe that four guns are adequate and do not desire a
selector switch as I personally desire a heavy concentre-
tion of fire,

The installation in the Gun Val airecraft does not change

the tactics in this theater; however, there is more decelera-
tion in the Gun Val aircraft whem firing than there is in
the normal F-36,

The range limiter, I believe, is a fine installation for
pilots with a small amount of experience or mewly commissioned
pilots, &nd the in~range portion of the range limiter aids

the newer pilots in determining their ranges,

The sight reticle camera installation afforded no great
difficulty in visibility'in tracking with the carera in-
stallation on the sight,

I did not use the lock-on semnsitivity control during my missions.

It is the belief of this individual that the 20 mm aircraft
is a highly desirable feature to be used in future fightier

installations due to the aircraft being stressed for higher
speed and beinj built stronger for subsonic and supersonic

work,.

Appendix J - Page 17
Inclosure #2 « Page 11
195




Ly - .
T - O P P g TP e ~ YU DI M O s vy 5,

« T

A

AT B X1 T Al § TR AT g e ?‘t-v-._.:y.;.,,.,,.,,_ — e

e

C

GUN VAL PILOT SUMMARY REPORT

PART 1 - General Pilot Background

PART

A,
B.
c.
D.
E,
F.

G.

21 April 1953

Najox vérmoht Garrison

Date of Pilot Ratings October 1941

Total Flying Time: 3,000 hours,

Total Fighter Tims: 2800 hours.

World Mar II experience consisted of 230 hours, of which

09 missions weze flowa, 60X of the missions were escort

missions snd 40X of the missions were fighter swesps.

Uccasional ground sicafiuy Sas condusicd upon roturn froa

the shove missions, :

Korean Combat Hours:

1. No fighter bomber hours,

2., 59 missions - 85 combut hours,

Claims:

1. World War Il - 11 sircraft destroyed, epproximately 8
or 10 locomotlves destroyed and numerous air fields
strafed,

2. Korean Claims: 3 Migs destroyed, 2 probably destroyed
and two damaged.

I have been a gunnery officer for 10 years, a gunnery im-
structor and worked in research and development section
for gunnery at Nellis Air Force Base for one year,

II -~ Gun Val Combat Experience

A,
B.
C.
L.

Number of Missions: Ten
Nurher of Engagements: Four
Mumber of firing passes at enemy aircraft: Two

Claims: One HWig destroyed, one probably destroyed,

Appendix J -~ Page 18
Inclosurelzg - Page 12




- PART Iy
A,

- Pilot®s Comments

I have flowr various types of fighters, I have about 700
hours in F-86's, about 700 hours in F-80°s and around 50
to 100 hours in F=-84%s., ¥ have approximstely 580 bours in
P-51's, about 500 hours in P-47%s, arcund 150 hours in

"Hurricane fighters and about 50 hours in Spitfirves.

c.

D.

I beiieve that we pay a penalty in performance on the Gun
Val aircraft as compared to the F-86 installed with the
+30 caliber, The cliuzb is slightly less, the top speed

is probably very close, the ceiling and maneuverability

is a little less ir the Gun Val aircraft and the decelera-
tion during firing is noticeable as to be greater over the
«30 caiiber installatior, However, firing the two types
of aircraft side by side, this is not too moticeable,

In my opinica, the present installation with &4 seconds of
fire is not adeauate for the type of ceshat that ws a5
experiencing at the present; however, as to the desired
length, ¥ Teel that somewhere around 6 to O seconds would
be adequate,

I algo feel that tracers would be very desirable in this
weapon due to the fact thaet we have inaccuracies iu the
gun sight, which I feel make tracers nscessary.

I feel that the 3 degrees depression of the guns is de-
sirable, For one reason, duriug ground support, I feel

that as against the .50 caliber harmonization it sllows

a pilot to fire closer to the target and does not fly the
so~called pursuit curve on the ground that the old harmoniza-
tion of the .50 caliber does, As to the desirability of

the 3 degrees depressionm of the guns in aeriel combat, I

feel that it is equally as good as the .50 caliber harmonize-
tion and, in some cases, I think it is better,

In coaparing the effectiveness of the 20 mm to the .50
caliber hits, in my opinion, there is no comparison at
all, because I feel that the 20 mn is much more effective
at any range and that you are able to hit the enemy air-
craft,

In comparing the number of guns with the present installs-
tion of the .50 calibers, I feel that the four T-160 guns

are adequate, and I personally would not like to have fewer
guns, I would like more ammunition, I feel that if we cut
down on the number of g¢uns, we are cutting down considerably
on the hit probability, and I feel that this is not desirable.
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Howover, I would desire @ selector switch personally dus
to the fact that there are probsbly going to be times when
the pilot may feel thet two guns would be adequate end

. heving a selector switch will allow him to double his

length of susteined fire if he so desires,

T do not feel that this instellation alters the tactics
being used by stendsxd F=86*s in any material way, Due

to the short length of fire, however, I think it probably
has the tendency to cause most of the pilots .o be a little
more conservative in thelr cxpenditure of samumitisca, OCas
thing tkat I think should be wentioned at this time sad thet
is the fact that wg have a poisibility of = compressor
stall at high altitudes while firing four guns., Of course,
this is very undesirable and wili iave to be remedied by
different instellation in the aircraft, The short time

of flight of the T-160, the HEI round, the higher cyelie
rate ars very desirable., The 44 seconds of fire, I think
ie o listle too short, T feel that 6 to 8 seconds wonld
be more adequate, As to the discharging of spent cases,

1 do not feel that this materially affects the tactics

in any way, because in general the wing man is never fly-
ing directly behind the sircraft that is firiang.

I feol that the range limiter is a desirable featurse, The
in-range indicator portion of the range limiter in my
opinion is also a desirable feature. It gives a very
positive indication of the ringe, and i~ many cases I
think it will help many pilots.

I feel that the sight reticle camera installastion is
desirasble and after the modification I did not experience
any difficulty in tracking with the Gun Val installstion;
however, the installation previous to the one now in use,
in my opinion, was not desirable bscause it obstructed
the pilot's vision,

The lock-on sensitivity control I feel is very desirasble
becauge it allows the pilot to have his radar operating
properly and have some control over it in the cockpit,
which he would not have without the lock-on sensitivity
control.

I would like to add a few remarks here on the fact that

I believe that meny demaged aircraft thet we have had
using the ,50 caliber installation would probebly heve
turned into probables or kills using the 20 ma in the
T-160 guns, This appears obvious to me in the few number
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of hits it takes to knock down an enemy fighter in comparison
to the number of ,50 caliber hits,

I feel that it is very desirsbie to have the 20 mm T-160 guns
in future fighter iustalistions, not es they siand right now,
but with the necessary modifications. 1 feel thet we should
have & better moust on the gun, which I think can be done and
I do beliave that we need tracers, and I elso believe we need
longexr sustained fire. I feel that in most of the cases we
would be able to sacrifice the small bit of perfermsuce that
the extrs weight will carry to guarantee more assurance of a
kill,
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GUN VAL PILOT SUMMARY REPORT

PARY I ~ General Pilot Background

A,
B.
C.

Do
E.
Fe

G.

H,

I.

PART II
A,
B.
C.

D,

1 May 1953
Colonel James K, Johnson

Date of Pilot Rating: 30 August 1940, I have been on flying
stetus ever since.

Total Flying Time: 3130 hours.

Total Fighter Times 2000 hours,

Combat Hours World War II: 230 hours in P-47's,

1. A general breskdown of this 230 combat hours consisted
of 92 missions of which approximately 60% were interdic-

tion, 20% cscocrt and 2% counter air,

Korean Combat Hours: 101 hours which is approximately 68
missions, All of these have been counter air,

Claims:
1. World Wer II: One FW-109 confirmed kill,

2. Korean Theater: 7% kills, 3 probables and eight demaged.
These are all confirwed with the exception of one damage,

My experience in the armament and gunnexy field consists of a
general knowledge that a normal commander wuuld have -of & group
or wing,
= Gun Val Combat Experiince

Total Missions: Two.

Number of Engagements: One,

Number of firing bursts on enemy uircraft: Three, These
three bursts oxpended my amuunition.

Claims: One Mig-l5 type aircraft damaged.

PART 1I1 - Pilot's Comments

A.

I believe the Gun Val aircraft is slightly more sluggish,
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D,

E.

G.

i

1.

meaning that the turaing redius is slightly more, spred is
slightly less, the celling is less and I thiuk when firving
the T=160 guns that you, of couxrse, do get more decelera-
tion than with the .50 calibers., I think the main penalty
that you pay with the Gun Val installation is the additicnal
weight. T believe your optimum oltitude is slightly lower
than with other F-86's, and I think the turning radius is
noxe,

The desired length of fire for our future aircreft is s
most difficult question to answer., I would ssy, generally
spocking, for a doy fighter ervound ¥ seconds wouid be the
minimum that I would gettle for, I would not settle for
a:y lesz because of the basic inherent inaccuracies of the
F Ghto

I think very deftnitely that the T-~160 gun should have tracer
type amnunition,

I think the 3 degree depression of the Gun Vsl sivcmaft is
desirable because it 23 more in line with the flight path
st high altitudes,

In regerd to the terminal effectiveness of the T-160, I do
not think there is any doubt that it is more destructive,
However, in my own personal observatioas, I've only seen one
hit.

No coameit.

I do not believe the Gun Val installation would have any

apprecisble effect on tactics; however, I do believe that
at 46,000 feet the Gun Val aircraft is not quite as fast

28 the 6 X 3 leading edge F-86F with .50 celibers. I be-
lieve the turning radius would be more,

In vegard to the range limiter, I find it a very desirable
piece of equipment or modification and should be incorporated
on all dey fighter interceptors. I find that the in-range
indicstor portion of the range limiter is also a very de-
sireble feature,

I was not too much in faver ef the originzl sight reticle
camera installed on the Gun Val sirccaft because of the
width of the ersctor head, I believe this width was 1%".
This 14" I found did have an appreciable restriction on

my foxrwerd view, With the recent instsllation of the 5/8"
erector head, I find it desirable, and I recommend that it
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be installed 1w ali of our F-86"s,

Y think that the lock-on sensitivity control in the cookpit
is & desirable feature in that it does give the pilot another
csontrol that he can adjust in the air. In my own case, 1 :
sdjusted the sensitivity contrel at several aititudes, gensrally
speaking eround 10,000 or 12,030 feet and agein at 20,000 and
then at 30,000 and then at my maximum altitude which is genercally
45,000 or 46,000 feet,

No coament,

For future day fighter aircreft, I think the Gur Val instalile-
tion is a step backwards. I beiieve for the future fighter
airoraft, we should stress a light weight, high performance,
high altitude fighter. Cousequently, I don®t think that we
should have more guns instulled in our sircraft. I believe
ws should settle for four .50 calibers.
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GUN VAL PILOT SUMMARY REPCRT

PART I « General Pilot Background

A,
B.
C.
D.
E.
Fe

He

I.

30 April 1953

Ceptain Lonuie R. Moore

Dste of Pilot Ratings 15 April 1944

Total Flying Time: 2830 hours

Total Fighter Time: 1235 hours

Combat hours World War II: 170 hours

1. 54 missions in the E,T.0. in B-26 type aircraft.

Combat hours Korea: &80 hours

i, 53 missions flown as interceptor sweaps,

Claims: '

l. World War II: None

2, Korean Theater: 1!i destroyed, 1 probsbly destroyod.
While with the l4th Fighter Group, I kad additional duties as
squadron armament officer for a period of approximately 6
months., As test officer at Eglin Air Force Base, I was test
officer on the A-l CM gun sight in the F-86A type aircraft
and test officer on the A-4 gun sight in the F-86E type air-
craft, In additiorn to these two tests, other experience was

from the two type gun sights on other tests when the gun
sights were used on rocket and bomb functions.

PART II - Gun Val Combat Experience

h.
B.
C.

D.

Total Missions: 30
Nunber of Engagements: 19
Number of Firing Passes on Enemy Aircraft: 9

Claims: 1'; destroyed, 1 probably, and 1 damaged

PART 11l - Pilot's Conuients

A,

There may be some penalty in performence in tiie Gus Val
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E.

H.

aircraft as compared to the normal F-86 with the ,50 caliber
instellation 8s to climb, speed, ceiling, maneuverubility,
gtc., but it was not too noticeable, It is my belief that
this difference In weight and performance cen be found if
two production line F-86%s were checked against each other,
There 15 a greeter deceleration during the firing of the
T~160 guns while in flight than there is in the .50 caliber
guns,

It is my cpinion that 4% seconds of fire is not adequate
in the type of combat experience on this test. Although

it would be undesirable to add additional length of fire

by puttiag more ammunition in the present installation as
the extra weijkt would not make it desirable. The pilot
should have enough amnunition ia combat to enable him not
to be too conservative with the amuunition so that he can
waste some and still have enough to destroy the target.
It is my belief that 6 to 8 seconds of fire would be
adequate,

In this type of warfare, trucers are very desirable, Tracer
ammunition should be made for future use in the T-160 guns,

The 3° depression of the guns is desirable on this installa-
tion. It is my belief that pilots flying Gun Val aircraft
were not subject to as muc’: jet wash from enemy aircraft as
pilots flying aircraft with .50 caliber installation, while
flying in trail and shootlin) at a Mig,

The 20 mm ammunition is much more destiructive than the ,50
caliber especially the 20 mm with HE ammunition, This opinion
is based on comparing both Gun Val film and film from ,50
caliber installations.

Four guns seem to be adequate for 20 mm, as this gives
enough fire power so that a reasonal.le amount of hits can
be obtained or a given target. A seclector switch to select
2 or 4 guns to fire is not necessary if the leangth of fire
is increased to 6 to 8 seconds.

No change in tactics is necessary with the T-160 gun in-
stallation over whai the present .50 caliber F-86%s are
now using,

The range limi-er is definitely desi:ablc as part of the
fire control system as it lessens the sensitivity of the
sight reticle, thereby making it easier to track the enemy
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alrcraft at, extreme ranjges and indicates to the pilot when
he is in the proper ranje to fire., The in-range indicator
portion of the range limiter is necessary and is a very
desirable feature in that an indication is shown to the
pilot when he has his selected ranye so that he will know
his sight is computing propercly, and is giving him a true
indication of his range,

The Zoomar sight reticle camera extension does not hiader
the pilot im tracking whatsiover. After o fow missions
using this type of camera installation, the erector head
is no longer naoticeable,

Almost on every mission the lock-on sensitivity control
was used to increase the sensitivity of the radar so that
a8 lock-on was obtained to nois. and then the sensitivity
was decreased until the lock-on light would go out. This
is a very desirable feature in that the pilet iz abhle to
have scwe control of the sensitivity of the radar set
during flight,

It i1s my belief that the Air Force needs 20 mm cannong in
all future fighter installations rather then .50 caliber
machine guns, It is my belie? that a bomber would be more
easily destroyed with 20 mm than wich a smaller gun,
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GUN VAL PILOT SUMMARY BREPORT

PART I - General Pilpt Background

A,
B.
C.
.
E.
F.

G.
.

%
PART II
A,
B.
C.
D.
PART III
K.

22 April 1953

Lt, Col, Jacroll B; McElroy

Dote of Pilot Rating: 23 November 1943
Total Flying Tine: 1550 hours

Total Fighter Tine: 725 hours

Combat hours in World Mar 1I: 47 hours

1. 9 missions on escort and one dive bomber mission and 4
ou 8 sweep.

Korean Air War: 180 counter air in F-86 type sircraft,
World War II Claims: None.

1, Korean: 2 Migs destroyed, 1 probably destroyed and one
damaged,

No experience as gunnecy or armoment officer,
- Gun Val Combat Experience

Total missions: O

Number Jf Engagements: 2

Number of Firing passes on enemy aircraft: O
Claims: O

~ Pilot's Comments

I feel thai there is no penalty imposed on the performance
on the Gun Val aircraft as compared to the normal F-86
with .30 caliber with the exception of the deceleration
during firing, I feel that if you were just within range
and started firing it would drop you back out of &ange,

I did not experience this durinj my test so I do not know
how valid the assumption is,
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G.

1.

In my opinion, the present installation with 44 seconds of
fire is not sdequate for this type of combat and the type
missions experienced during this test. I would like to
have a little bit more. I believe a minimus of 6 seconds
of fire would be desirable,

As regards to tracers, I think it would be desirable to
have tracers ia this weapon, Tracers are needed because
the sight itself when working perfectly has certain errors;
the boresighting may take oui these errors or add addi-
tional errors, I feel that with tracers you can ascertain
to a better dejree how much cf an error you have, and
therefore allow for it., Also, if the sight were to go

out you could fire using tracers if you are within a

very close range.

On the 3° depression of the guns, having never fired at am
enomy airersft, I do net know how valuable wy asswuopiion is,
but I feel that with the 3° gun depression that you will
have the advantage of not having to turn the square corner
when you are tracking and couing in close. I also feel

that in certain instances it would keep you out of the

Jot wash of the enemy aircraft,

On the termingl effectiveness of the 20 mm installation

I think there is no comparison at all between the two.

In the hits I have secen mede by the 20 mm, they completely
destroyed the target. I feel that if we had gotten the
hits that you sometimes see in the .50 caliber film with

a 20 mm weapon out probables or damages would be destroyed.

I foecl that the present installation of four guns is adequate,
and I do not think that fewer guns with more amuunition

would be desirable, I do think the selector switch for

four guns is a good idea, I fee! that the switch should

be located s> that you could switch from two to four and

four to two without moving your haai from the throttle,

As regards to the tactics with the 20 mm; I don®t feel that
there is any difference in the tactics, and T feel that the
short time of fire and the deceleration is o disadvantage;
however, by firing short bursts the deceleration would not
be as noticeable as if you were to continue firing long
bursts.

The range limiter is very desirable in that it stabilizes
the sight at long ranges, and I think it is a desirable
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feature in ail fighter sireraft. I find that the im~range
iedicator portion of the ramge limiter is also very do-
sicable,

The sight reticle cawera installatica couses mo difficulty
in tracking, For the first few missions it appeared to be
ia your way; Y tiink you could get accustomad to it very
cesily.

The lock~on sensitivity coatrol was used on these aissions,
and I thiak it is desicable in that you have 1t inm ihe ceske
pit so that you can sdjust it iu flight and get the best

use of it.

I sm very much in favor of the 20 s in future fighter im-
stallations, 1 think if they do find a fix for ths pr~blen
encowntered it will be the amswer to our fighter aircraft
srmement,
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GUN VAL PILOT SUMMARY REPORT

PART 1 ~ General Pilot Background

A.
B.

C.

D.
E.
F.

G.
H.

PART 1X
A,
B.
C.
D.

28 April 1953

Major James Jabara

Date of Pilot Ratinge 1 Cctober 1943

Total Flying Time: 2750 hours |

Total Fighter Time: 1750 hours

Combat hours World War II: 415 hours
Fighter bomber, escort and counter alr,
Combat hours Koreas: Counter air 175 hours
Claims:

1. World War II: 9% airplanes destroyed

2. Korea: 6 Mig-15 type sirzcraft destroyed,
- Gun Val Combat experience

Total Missions: 6

Number of Engagements: 4

Number of Firing passes on encay Aircraft: 1

Claims: O

PART III - Pilot's Comuents.

A,

The aircraft appears to me to be a little more sluggish
and does not have the performance the other F-86 aircraft
equipped with the .50 caliber installation, especially at
high fuel loadings and high altitudes, However, at the
lower altitudes, performaiace appeared about the same, HMax-

imun performance is, of course, highly desired and critical at

the higher altitudes. But the difference is slight,
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B. I think the present &' seconds of fire i{s the bare ninimum
- with this typs srmemsut., I would personally like to see
sbout 8 seconds of firing time available to the pilot;
however, this 8 seconds of firing time must be compromised
with any loss in aircraft perxformance due to the additiounsal

weight 8 seconds of firing time would add to an airplane.

&

C. I would like very much to have a tracer round on this equip-
went as it gives me some ides whother my armament system 1s
operating as it should, I find tracer is helpful in firing
at aircraft inasmuch as most of the firing is done from the
astern positiom of the enemy aircraft,

D. I find that the 3° depression of the guns is desirable
because it allows the pilot to pull higher G's immedistely
upon initiating an attack and also permits more effectiive
tracking,

e e il I

E. I have not hit an airplane with this ecuipment; however,
based upon ground tests that I have seen and the little
film that I have seen, I personally would trade one hit
with this type ammunition to 10 hits with the present .50 .
caliber type ammunition. : -

F. I think the present imstallation of four guns is sdequate.
I would not like fewer guns becsuse I want all the punch —
I can get whon and if I get into ramge and fire on another
aircraft, I would rather chance running out of ammuni-
tion with the four guns than to have fewer than four guns,
This punch I speak about is the reason why I am all for
the 20 mm gun., I would like a selector switch, however,
in order to fire either two or four guns, especially at S
long ranges where I might go shead and shoot with two guns,

Rt Gk R aa i RE L I el A T b A S, ot i e

G. I do not feel that the tactics sre altered as the hasic
problem of shooting down an sircraft is to get in a snoot-
ing position or .n the stern position, None of these
factors, in my opiniom, are changed by this new equipment.
It might, however, require more skill and discipline on
the part of our pilots in order to conserve ammunition
and fire at only the closest possible ranges in any en-
gagement, I think ammunition discipline would have to be
stressed and utilized at all times,

» H, I like the range limiter very much. I find that the in-
iL; range indicator position of the range limiter helps me
estimate ranges much better, and without a doubt, would

L3
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help me 2130 to save smwunition., I think the ramge
limiter is a vary desirable installetion,

I've experienced no difficulty in visibility or track«
ing with the Sum Vel aircraft cemsrs fustallatics ez
the 'lqhto

The lock=ca sensitivity control wsas used during all of
my flights, and I liks it very wuch., Thore were times,
howevar, wihea lock-on was .ot effected dws to imterasl

-digtwrbanéws in the mirerifi,

I feal that if w2 had had this equipment previously

our kill ratio to the probable kill ard demsged air-
craft would be upped comsiderably because of mota

pench which this equipment carrics over the prazest
cquipment wow used. Because of the peculiarities of

Jot warfare and the high gpeeds iavolved, we must take
sduantacs jmmadiately and jmatestly of ane firing ap-
portunity afforded us. Thst firing opportumity

wust be exploited fmmedistely with more punch, I

think this equipmest gives s that added punch. That

is wky I would like to see the equipment further resesrched
and develonad smd put in our futurs day fighter aircraft,
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GUN VAL PILOT SUMMARY REPORY

PART I - Gemeral Pilot Background

Ao
8.
C.

PART 11
A.
B.
C.
De

2 May 1953

Lt. Col. Domeld L. Rodewald

Date of Pilot Reting: 31 Axgust 1943

Tatel Flyimg Time: 4036 hours

Total Fighter Tims: 1400 hours

Combat hours World War II: 21 howrs

Combat hours Koree: 43 hours - 27 missioas

Clainms:

1. Worid Wer II: 5 Juaks, 12 = 13 rzailroad cars and
numerous enti-sircraft imstallstions, Fighter-
bomber type missions.

2, Koresn Theater: One Mig-15 probably destroyed,

Gunnery orfiéot since 1943 and armorer and armament officer
for the past 14 yesrs,

-~ Gun Vel Coxbat Experioxce
Total Missions: 16

Number of Engagem¢uts: 8
Nwmber of Firiny passes on enemy sircraft: O
Claims: 0

PART III -~ Pilot's Comments

ke

There appescs to ba & slight penalty ia performsnce oa the
Gun Val aircraft, noticeable only above 46,000 fest. I
have not flown the caliber .50 installation with the straight

leading edge; however, this installation does appesr fros

comparison on missions to have s ceiling slightly less than
the caliber .50 equipped F-86F with straight leadiag edge.
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There is a definite decelaration on this sireraft duvisg
gua fire, anrd it appesrs to the pilet to be in excess of
the wormal F-86 with tke caliber .50 installatios., It is
not moticeabie duzing short bursts, but for a burst loager
thax one seccand it is very moticoable and sspesially if
fired in formation with another aircraft flyiag lise
shreast.

In wy opinion &4 ssconds of fire is adequate for the type
of mission beirg flowm in "Mig Alley” st the preseat time,
Howevey, it does mot leave azy cushion to tske care of the
unexpected, Taersfore, I would call this unsatisfactory
for a production installation. I would highly recommend
¢ minimem of 8 seconds of fire for a productiom instsllo-
tion, If we wore im @ position in combat in this theater
where wa had to fight our way homs or the missions were
such that we could expect more comtacts with the eremy,
the presest & seconds would be eztirely inadequato,

I believe it wouid be desireble to have a tracer rouad
meaufactured for this weapon; however, I caution thet

8 trocear must be used in an intelligeat mamper and not
as a sighting aid in other tha:z evasive action type of
firing or in the event of failure of the gim sight, If
the gun sight is operating properly aud the target is
not fiying om erratic patk, I would disregerd tracer
ameunition and rely wholly wpoa the sight,

Rolative to the 3° gun denression I have mot hed the good
fortune to track a Nig aircraft with tkis llltllllthlo
Howsver, I question the desirability of the 3° gun depression
due to the ishereat penduiwm offect during trackiag causiag
the pilot to always mike a double correction when any cor-

rection i3 made. This, I believae, should be fully imwestigated

by the Aix Proviag Ground Comsand axd Nellis Air Force Basge
30 find a desirable gun depression angle if one is meeded,

Based upor hits observed last year on a Mig-15 thut I was
firing om and comparing that with film that I have seom
with the Guan Val test, I would say that there is mo question
as to the increased effectiveness of the 20 mm installation
as compared with the celiber .50 hits. I would also like
10 point out the effectivemess of the eaemy®s explosive
rousds ox our own aircraft, wherein two Gun Val sircraft
have been completely put cut of coumission for several
wonths requiring major repairs. This was due to three
rounds. We definitely nesd en explosive round in our armament
installation,
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J.

In my opinion, the pressnt imstallation of four guns

i3 sdequete; however, I would like to caution that fewar
guns with poseibly more smsuniticon would mot get the
Job dome., The importent thing is to have e density

of fire at the polut you desire to hit the terget and
not have less rounds for a longer time., The time on
target is so skort that it iz imperative to got the
saximun amount of rounds out there for a given time,

X do not desirve a gelector switch is the four gun in-
stullation, I would alge like vo edd that it is desir-
sbie to hive the winlwwa of four guns due to ithe fuct
that future requirements may cause us to have to shoot
dowa something besides s fighter type airversft, and I
belisve a bomber will requixe you to have more guns iu
the installation,

Nith my short experience flying the Gun Val aircraft,
I do believe that it 15 =scessaxy o slter s33tfcs
slightly because of the armamsat imstallaticn. Io
fact, I believe that firing at loager ranges cam be
dependod oa ir the future if we use this gun, thereby
miking the teectics a little bit easier., Howsver,
altexation in tactics as far as expsaded brass is
BeSessary.

I do mot like the range limitcr on the sight and have

not been using it due to thoe fact that I would take
advantege of 2n sircraft at a longer range thanm is
possible with the range limiter installation., I find

thet the caging button takes care of all sbrormel ac-
tions of the vight and is all that is necessary. Adegquate
training would make the runge limiter unnecessary. I

do, bowever, find the in-range indicator poxtiom of the
range limiter a desirable feature and would like to see

it on all future installations.

Thé sigit reticle camera installation with the Zoomar lens
erector heeds scems to be a vory satisfactory installation,
and I would strongly suggest production for all fighter
sircraft. I do not find that it ocbscures any visibility
during combaty in fact, I have nsver noticed it at that
time,

Ontil such tims a# the radar can be ground adjusted to

& value which will held for all sltitudss and atmospheric
conditions, I stxongly suggest that the lock-on sensitivity
control be instelled in all eircreft with the G=-30 radar
set,
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In additfon 2o the above, I would strongly suggest that
the Air force emburk on & program to deterwing the ecxact
causes and reagons for comprassor stell during gun fire
on this installation, Thkis is importest for all future
justallations,

In summery, I would rocommend that future fighter imstalle-
tions go to 20 me type of arsament to more effectively
accomplish the job cut out for the fighter sircraft. This
recomsendution includes work against possihle bhombers,
othor fighters and air-to-grouand work, I believs in

going to the 20 mm installaeziens we can justify lacge
expendituce to buiid aircraft to do a job that they wirce
o;:glnlly designed for, that is, shoot dowm ather ajr-
creft.
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GUN VAL PILOT SUMMARY REPORT

PART 1 - General Pilot Background
A. 29 April 1953
B. Lt, Col. Clayton L. Peterson
C. Date of Pilot Rating: 16 August 1941
D. Totsl Flying Tims: 2660 hours
E. Total Fighter Time: 2200 hours of which 1050 are jet hours,

Fe <Combat hours World War IXI: 5.4 hours., This iaelﬁiﬁd sire
to-ground work, counter air work and sscort.

G. Conbat hours Korea: Approximstely 60 houss
1. Fighter Bomber: None
2. Counter Air: Approximately 60 hours
H, Claims:
1, World Wer II: 2 demaged
2. Korean Thester: 1 damaged
I. None
PART II - Gun Val Combat Experience
A, Number of missions: 40
B. Number of engagementis: 26
C. Number of firing passes or Enemy aircrsft: 5
D, Claimg: 1 dameged MIG
PAKT III - Pilet's Conwments
A, I feal there i3 no great apprsciable difference in climb,
speed, maneuverability of Gun Val eircraft in comporison

to F-86F aircraft equipped with .50 caliber gums up to
approximately 42,000 feet. Above that altitude, I do feel
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E.

thaet the Gun Vel aircrsft sro siightly infericr when
compared to the regular .50 calibsr equipped F-86F
aircraft, There sppears to be a decresse in the sbsolute
ceiling of the Gun Val aircraft, & slight decrease in
maximum spead and a greater deceleration in speed when
sttompting G turrs st these altitudss. There appears
to be a greater deceleration in the aircraft duriag the
period of firing the T-ié0 guns, especially when firing
over & long period of iime, Very short bursts did not
decreate the speed of the aircraft as far as I knew,
any more than a short burst when firizg the 50 galiber
equipped sircraft; however, the greater difference is
noted whea firing lomg bursts.

I feel that the present £4 seconds of fire of the Gum
Val aircraf: is insdequate and would like to see &t
least 6 to 8 secords length of firs for future imstslla=
tions,

Because of certain errors in the sights that we have

in operation at the preseat time, I feel that tracers

are desirable. Tracers would be very desirable in

case of a feilure of the sight, or at times whes accurate
tracking is impossible.

The basic ideas of the 3% nose down gun depressiom type

of hsrmonization sppesrs to be sound. I have dome &

little air-to-air tracking with this type of harmomiza-
tion and it appears to me as good, and in some cases,
bestter than the present type harwonization used in this
Growp., In the air-to~ground work that I have dome with -
Gun Val ajrcraft snd this type harmomization, I feel

that it is superior over the preseat type of harmoaization
used in the Group. It appesrcd thet I was able to kesp

the sight on the target for & longer period of time, con-
sequently allowing me to put a longer burst into the target.
It also appesred that I was able to approach the target at
a better anyle., I definitely feel that this type harmonize-
tion warrsnts future study, particularly for air-to-ground
work.

Although I have only damaged one sircraft, I have sbserved
hits made by the 20 mm or other aircreft and have observed
hits mede on ground tergets. From the results I have soen,
I feel that the terminal effectiveness of the 20 mx as com=
psred with the .50 caliber is much greater. In addition,
the fact that HE ammunition cea be used in the 20 mm gun
makes this iustallation much mora desirable then the .50

caliber gun.
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I feel that the prasent. instullation of four gunt is sdequate
aud would not like te sme fewar tkan this number becsuse it

would reduce the hit probsbility in firing ot targets, However,

I feel that the idaa of the selector switch is desirable, O
occasions there could be targets which would require s fewer
erumber of guns or on extrems long range {iring whexre the
probability of hits would be small, I de mot think that wo
would sacrifice anythins im the aixcraft or guns by putting
in s two-way selsctor switch,

I do net think the shorter time of flight, the HE ammunition,

higher cvelic rate orx dinchntgsng speat cases, aircraft decelers-

tion at time of fire, or the 3° depression of the guns will
slter the tacties now used by F-86F's to any great degres,
however, I might say the prosent leagth of fire, aud perhaps
the future six or eight seconds would alter the tacties
slightly, orly im the fact that the pilot mould have to use
greater disexetion in choosing his tims of fire, For ine
stance, the pilot would have to be u little more careful

in sprayiag the area and shooting at extreme long ramnges or

at impossibie angles, In the present installation of &0
caliber with the length of fire being 15 seconds he can afford
to waste a little more eamunitioa, However, in the present
installation sad perhaps in the future of the 20 ma, the pilot
will have to use a little mors discretion in expending his
asunition, . :

I feel that the range limiter is a desirable feature on these
aircraft and particularly feel that the in-range indicator
portion of .e range limiter is desirabis, not only for ex-
perienced pilots, but especially for new pilots,

I have not experiesmced too much difficulty in tracking with
the Gun Val camera installation on the sight, especially
since the moxe recent Zeomsx type installation has been in-
stalled, However, I would like to &dd this point: Anything
that restricts the view of s pilot in any way is undesirsble,
and I thini continued resesrch should be made to develop &
smaller sight camora hesd for this installation, I think
the sight reticle camera installation is highly desirable

in tralning naw pilots, and algo in use in a combat area

in ovder to poiat out mistakes of the pilot in tracking
lndfin checking the harwonization of the iudividusl aic-
craft,

I kave used the fock-on sensitivity control at least thuse
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times during the pariod of flying Gun Val eircraeft and fesl
that until the sighting system is fool proof, tiis shouid be
installed on future sireraft, because it 13 the orly method
the pilot has in ettempting to correct a sysiom malfunction-
ing in the aix, In present types of instellations, this
leck=on sensitivily control can be don® only on the ground,

I would like to wako some additional remarks about the aire
to=ground possibility ef this instellation, I tke 3 miszsions
that I have flown in air-to-ground work, the 3° mose down
denression harmonization mathod, I felt. was very desirable,
The results of the striking power of this weapom surprised
we, especialiy the FE round which, when fired on a trueck,
were extremely effective, In my mind, there is no comparisos
between the API or HE round of the 20 mm us to the regular
50 calibex installation in termins] effectiveness for air-
ground work. The damage done by the 20 mm installation is
far superior, Ii is my opinion that the 20 = guns mow
installed ia the Gun Val sircraft axe very desirable ia
future fighter aircraft, The sherter time of flight, the

HE round, and the higher cyclic rate are 2 great improve-
went over the 50 caliber installation, The greater hittinmg
power obtained froa the 20 ma guns should improve the kill
ratic sow obtained by the 50 csliber instailation, However,
as montiored befors, we should have a longer rate of fire,

at least 6 to O seccuds, &2d we must eliminate the canze

of the compressor stsll which we now experience in our
presently equipped 20 sm sircrafs,

[
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GUN VAL PILOT SUMMARY REPORT

PART I - General Pilot Beckground

A,
B,
C.
D.
E,

Fe

G.

H.

22 April 1953.

Mejor Jack E, Mess.

Date of Pilot Rating: Maxch 1944,

Total Flyinq'T!uc: 1300 hours.

Total Fighter Tims: 15800 homrs,

Combat hours during Woxid War Il: 140 hours.

i, Type MHigsions: Fighter-Bomber Interdictiom, escort with

some eir-to~-ajr combat,
Combat hours Kovea:
1. No fighter<bowber wissions.

2, 115 Fighter-Interceptor missions for a total of 190
combat hours,

Claims:

1. World War II: One 109 destroyed. One FiW-190 probably
destroyed.

2. Korean Theater: Two MHig-15's destroyed; 7 Mig-15's
damaged,

Experience as an armament officer 368 Fighter Group duxiug
World Wor II: O§ wonths.

PART II - Gun Vel Combat Experience

A,
B.
C.

D.

Total Missions: 12
Number of Engagements: 3
Number of Firinq Passes on Enemy Aircraft: |

Claims: O

PAKT III - Pilot's Comments

A,

I do not belicve that there is much of a penalty paid in
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performance in Gun Val alrcraft as compared with the normal
F«80 with the ,GO caliber installation; however, there is

one slight penaity paid and thet is the deceleration during
gun firing. It slows the aircraft down considerably compared
with the .50 caliber guii firing., It is not too grest a penalty
in my estimation. The only other pensity wouid be the pessi-
bility of & compressor stali at altitude firing all four guns;
however, if every pilet had adequate knowledge of this condi-
tion, 1 think it could sasily be remedied to a certain extent
in recovering from the stall by knowing the things to do prior
to firing all four guns,

I do not feel that 4'; seconds is adeauate for firiny frcm any
Jet type aircraft at the altitudes we are presently fliyina.

I would like to see the length of fire increaied to approxi-
mately 8 seconds, This would give a little longer duration
end possibly make a few more definite kills; howsver, if the
enemy aircraft was hit by 6 or 7 rounds of this type of ammuni-
tion, I am sure the aircraft would not reach its home base.

I do not feel tracers ore shsolutely necessary, but untii such
time ns they can develop a fool proof sight that you can always
depend on to function properly, I do believe that tracers are
g neccasity.

The 3° depression of guns is desirable as far as I am concerned
due to the fact it will get you sbove the jet wash of the air-
crart you sre pursuing in order to get your sight on the air-
craft, to keep the aircraft more stable, and to mske your gun
fizing more accurate. I only fired on one Mig with the Gum

Val aircraft, but I have observed other people’s hits on film,
and there is no doubt in my mind that the 20 mm installation

is more desirable than the .50 caliber installation, but until
such time that they can increase the Llength of fire to a few
seconds more the .50 caliber gives you a chance to fire more
bursts and stay in there just a little longer, The .50 caliber
is more desirable at high aititudes, 45,000 up to 50,002 feet
whaere a 1ot of our encounters are taking place at the present
tine,

No comment,

In my opinion the present installation of four guns is adequate,
and no attempt shoulid be made to decrease this number. 1f an
aircraft could be built that could accelerate in comparison to
the type airplane we are flying against now, and of conrse in-
crease the length of fire, this instaliation would be the answer,
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I do not believe therc is a need for a selector switch in
the aircxaft to fire either 2 guns or 4 guns, When you axe
in firing range of an enemy gircraft, and you know the con-
ditions that exist when firing all guns at high altitudes,
and you know thut the possibiiities of compressor stall sre
right there, X believe anybody who finds himself im that
position will not hesitate to try to get im range, throttle
back and take a burst of 211 four guns, hoping to eliminate
the compressor stall, If in the event he¢ does not eliminate
the compressor stall, he cen immediately break off end head
down eud try to get rid of the stall,

I do not believe that this installaticn alters ghe tactics
from the normal F-86 tactics. You will do the same maneuvers
with this instaliation installed without any vaciation at
all,

The range limiter stabilizes the sight at long range, sad I

find it very desirable in this aircraft. Also, the ip-range
indicator portion of the range limiter is indeed o desirable
feature,

I particularly like the reticle camera installation especially
since the adopter head has been modified. It does not restrict
wy vision, and I would like to see it installed in all air-
craft primarily for better evaluation of combat film.

On a fow osén:ions the lock-on sensitivity control had to
be adjusted for altitude changes and atmospheric conditions,

My comments on the desirability of the 20 mm irn future fighter
instellations is very much the same as those of the other
pilots because of the type a2ircraft against which we are now
flying in combat, 7There is no doubt in my mind that one 20
mn hit i3 equal to about 5 or 6 hits of .50 caliber, I have
seen some of our aircraft come back that had been hit by the
Mig-15's 37 mm and 23 mm, and considerable damage was done to
the aircraft, I also think it was 8 good thing when they de-
cided to make the change for this test so that in the future
if you are to encounter the large type bomber zircraft, the
fifties would not do the damage that the twenties will, 7he
20's would definitely give you a kill potentisl where the

.50 would only knock out an engine or damage the afreraft
slightly., I would definitely like to see the 20 mm improved
and put into future type fighter aircraft.
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 GUN VAL PILOT SOMMARY REPORT

PART I = GCenersl Pilot Sackground

A,
B,
Ce
0.
E.
F.

Ge

A
B.
Co
De

20 april 1953

Captain David T, Davidsoa

DPate of Pilct Retiag: 23 Kay 1944

Total Flying Time: 3810 kours

Total Fighter Time: 2030 hours

Combut kours World Wer II: 200 hours of fighter time, I
g:?g:l missions, mostly escort missions, in F-51 type eir-

Combat hours in Kozess 120 hours, all cownter air,

‘Claimss

1, lorld War II: Nome

2, Koresn Theaters 1 Mig~-15 destroyed asd oze Mig-15
dsmaged, '

I have been an engineering officer and fighter gunmery isstr:
at Nellis Air Force Base, Nevads,

N PART II « Gun Va] Combst Experience

Nusber of Missions: 4

Nusber of Esgsgesents: 2

Number of Fiﬂng Passes on Enemy Aircrafi: 0
Cleims: O

PART Il - Pilct's Cosmsnts

A,

I feel thst the sdded weight of this particular fastellatior
in the F=86 has some effect on the maneuversbility amd the
rate of climdb of the sirplane, I flew it with a flight of

Appendix J -~ Page 45
Inclosure #¥2 - Page 39
223

I G T S




¥

i EA

!

g o welied

AR Y WA T, i L Y SR R T T WY T, VAR o e e

B I e ek

=~

e

. F,

aormal F-86'5, end it seomed an though thexe was a alight
diffareace in the performence of the airplane, I do thisk
it aifects the sircruft ie that mansor, The only other
thing I have sgainst the installation i3 the compressor
stall characteristiz thet is izduced st high altitudes,

In oy opimion, the preseat 45 seconds of fire is not adequate,
I persomslly think 7 to 1O seconds of fire wouid be more
tdequate ard would do & bettsx job,

I thiank 2xacers or some methaed of giving the pilot some
indication of wheza he is shootina is Righly desirahle
for cowbat airplanes, If the sight goes out or is mot
computing properily, yex heve no wasy of knowing where you
are shooting and with the limited smouct of fire it would
be docsirable to have some mothod of either the tracere or
the beeswax on the ammunition to give you an indication
of where you sre shooting, I do mot kmow the fessibility
of puiting tzacers in, but I do advocete some method of

‘giving the pilot some indicstion of whexe hiz bullets are

gﬂl Rge

As for s the 3% depression of the guns is eeucotnod.
think it is very desirabie. I do not kmow if 3° is the
cocrrect smount or not; maybe 2° would be hetter, I do
feel thet you have a greater accuracy with the guns
depressed. The more ncarly the guns approach the flight
path of the airplene the less gunnery error you have,
and therefore you have grevter scouracy with the guns
depressed although you can®t compensate for ell changes
of altituds and air speed. I think having the guns
depressed is a better instnllation than having thea
mounted parallel to the longitudinal axis of the aircraft,

I do mot thimk there iz omy question sbout the sffestive=
ness of the 20 mx or the damage that it does. It certainly
has greatsr destructive power tham the .50 caliber, and
the greater destructive power you have the more chances
you have of getting s kill.

In my opinion, the preseat 4 gun set up is sdequste, and
it is the proper number. I thiak the gun selector switch
is highly desirable., As far as fighter versus fighter
combat is conceened, I think 2 guns would be adequate,
however, sgainst bomber, four guns would certsinly be
desirable, I think you can also use your selector switch
to incroase your time of fire by shooting two guns at a
time when you are shooting egainst a fighter.
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I do not think this izstailation appreciably affects the
tactics used in standerd F-86's, and the only testics that
it could change would be at high sltitude firiag and com-
pressor stalls that we eancounter,

The range liaiter ides is fine, snd it is a desireble feature
ir ell fighier type sirzplanes and cas be used to great
advantuge, However, I have not fired emough with the A4
sight to become mccusiczed to the im-runge indicator of

that sight. I think the ono on the A=1 with the xatisle
d:sepp:e:!eg 1s = betteor featice tham the blinking on

the A-4,

As far as the sight reticle cumers imstallation is concermed,
I find it difficult es far as tiacking snd looking arouxd
the sight, but I suppose you get socustiwed to it., I prefer
not to have the sight reticle camers installation the way

it 1s in these esircraft,

The lock-on sensitivity control is very good as far as I
sm concorned, and I think It should be eun sll the sights.
I used it on almost every mission I flew,

I feel that the 20 mm insteliation is an approach in the
right direction, and I think it is what we have boon owait~
ing for a long time as fax as fighters are concersed., The
gus definitely has an advantage over the .50 caliber in-
stallaotion, and I think with the proper installatiom and
remedying the compressor stalls in the F-86 at liigh alti-
tudes, it is a very desirable gun. I do feel that the
time of fire should bae increased, and thexe should be

some meithod of giving the pilot en indication of where

he is shooting either with tracers or beeawax, As far

as the T=160 gun itself is concerned, I feel that it is
far superior to the ,50 caliber.
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GIN VAL PILOT SUMNARY REPORT

PART I - Gonersl Pilot Background

A.
8.
C.
D.
E.
F.
G.

PART II
A,
B.
C.
D.

23 April 1953

Mzjor Foster L. Saith

Date of Pilot Reting? 6 June 1944
Total Flying Timo: 2500 hours,
Totul Fighter Time: 485 hours.
Combat hours World War II: None.

Combat hours im Korea: 100 hours, All of it in F-86's
in counter sir and escort missions,

Claims:

Koreas Theater: 1 Mig-15 destroyed.

= Gun Val Combat Experience

Total Missions 5

Nunber of Engagements: 1

Number of Firing Passes on Enemy Aircraft: O
Clains: 0

PART I1I - Pilot's Couments

A.

The performunce of the Gun Val uirvcraft is okay, except that
the center of gravity secems to have shifted slightly forward
with the installation of the 20 mm wespons. There is a slight
instebility at certain speeds sround .85 to .92 Mach, varying
from sircraft to aircraft which is probsbly an individual
characteristic, but it seens to be found in all the aireraft
with this gun installation, The climb on the aircraft is
satisfactory in that it is done at s higher thaz usual Mach,
I have no criticism on the aircraft speed, at 42,000 feet

and sbove, except that it is slightly lewer than the .50
celiber installatiun., 7The maneuverability was affected
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Fe

somewhat bscause of the nose heavinesa, The decelerstion
during gun fire is grenter per unit time, slthough I doubt

if the deceleratioan is any greater per quantity of projectiles
thrown, ccasidering the cyclic rate of fire,

The length of fire, in my opinioa, is too short. For present
cosbat conditions it scems satisfactory, but I believe the
optimun would give us 2 to 3 secoads more fire without une
satisfuctory sacrifices in weight. I would think sroumd

6% to 7 seconds of fire ought te be satisfactory, For
strictly air~-to-gsir combat this savea seconde would be

okay  but if we axe o get into the business of shooting

at bosbardment sireraft, I believe that a longer period

of fire is indicated even for this type of gun.

Paersonslly, I would very much like to have trzcers, especizlly
as long as we have the critical problems of sights that some~
times malfunction, I especielly like the tracers in the .50
caliber, and it weuld also be more desirable to have trscers
with the 20 mn,

The 3° depression of the guus is very desireble, im my opizion,
beceuse when shooting air-to-sir with fighter aircraft you
find that you ride sbhove the Mig's jet wash,

I will heve to base my judgmeni of the terminz! effeciivensss
on photographs that I heve seen and upon evalustion end
asscssment of film which has been made on misasicns wherein

Gun Val aircraft have hit the Mig. In my opiaion, the effect
of the hkits from the 20 mm instasllation are much more effective
than hits from the .50 caliber,

As fsr as the aumber of guns is concerned, I Lelieve that
four is satisfactory for fighter~-to-fighter work, Im high
spesd hombardeent intercepts, I think we are going to re-
quire a greator volume of fire power, snd probably six guns
or perhaps eight (depending on weight and speed limitations)
would be desirable, I think six would be what is needed
for tackling sosething like the B-47 or even the B-36, You
have got to have more rounds than this will provide for such
8 target, since the superiority of borbardment gun srmament
will make itself felt with the advancement of sighting systems
snd electrical gumnery controls, The 4 gua installation is
adeguate for fighter-to=fighter work. I do not beliave that
fewer guns with more amuunition would be desicable. A
selector swiich in a four gun installation 13 degirable to

a degree, if no increase in weight is made,
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The ingtallaticn of 20 wm guns in ihe Fu=85, in my opinion,

does not materially alter the tsotics required to sheot down

a Hig. You still hsve the problem of closure - the problea
of gattin, imto position to fire. The only place thet yomu
have advantage is thot it tekes less duration of fire, with
a higher cyclic rate and a higher shock effect of @ach

individusl round to dissble or destroy ¢ Mig., The equivalent

danage can be effocted in a much shorter tims, Therefors,
from a standpoint of rime it is noce advantageous to have
this installistion., In tactics it couid msan that you could
sman a shot and get out quickly and still get the same

shock effect and destructive effect with the 20 mm installs-

tion,

A3 far as the range limiter is concermed, I think this is
one of the most desireble festures of the sight im thet it
presents te you a reference range, I believe it is a de-
girsble feature on these sircraft as well &5 on any other
aircraft. »

As far as the sight reticle camera incisllation goes there
hog always sesmed to be some difficulty iz attainieg a
sufficient lateral visibility., In othor words, as iong

as you have this reticle camera in here it is going to be
hard to move your head from side to side as far ss perhaps
you would like in high-anglie-off shots or in closing on

& taxgot out of a dive. In my opinfion, the Gun Val cemera
installstion on the sight is very good, however, im that
it hes the small periscope installation which takes wp
much less space, I like this development ead the use of
a wide angle lens with the periscope attachment om it.

I: takes up less space in the pilot's very limited ares

of vision,

The lock-on sensitivity control waes never used by this
pilot. Only when I get too sensitive lock-ons im clear
air would I ever reduce the sensitivity of it, I be-
liove it is most desirable to hav: this sdjusted on

the ground,

I believe that the 20 ma installation in future fightexr
installstions is a step in the right direction. I do
not believe it is the enswer because w3 have got to take
a iong step ahead to meet first tlie problem of futuwe
fighters which we will encountar, and second, future
bombardment and ato~ bomb carrying aircraft which we
will encounter in tné next 10 to iS5 years, It is going
to teke at least 2 or 3 years to get this gun in a
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production ajrcreft, asd it will teke & few yeors to prove
ftself, Meanwhile, we cennot rest with this particular 20
wa and come out on $op, in @y opinfon. It i3 a iremendous
improvement aad will probsbly be adequate up until 1958
sgainst posgible ememy fighters, oince, in wy opluion, wWa
do not mecd guided missiles in fighter-to-fighter work, I
think we are going to need something heavier in its strik-
iag power per unit time agains® bombardment aircraft that
may take us into the field of rocketry., It is certainly s
stap in the right direction, and the cyclic rate of fire
must be hold up wo maller wast veriaifon youw have in ihe
sizs or caliber of the projectile being fired, I am ail
for Gur Vai; I think it hss been a tremendous success snd
orly the probles of imstsilation in the F-86F has kept it
from being a coaplete success here. It is to be expected
that a test aircraft is not going to deliver the same per-
formance 8s a production aircraft, sud when this gun gus
problem is solved ia tke mext imstallation of production
aireraft we are going to huwe = resl tep noteh six supori-
ority fighter weapon,
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GUN VAL PILOT SUMMARY REPOBT

PART I - Geaorsl Pilot Background
A. 22 April 1953
B. Lt. Colonel Frank J. Keller, (Assigned to 8lst Fighter-
Interceptor Group im England, 1DY to 4tk Fighater-Inter-
ceptor Group.)
C. Date of Pilot Fating: 11 July 1941
D. Totel Flying Time: 3870 hours

E. Total Fighter Time: 1850 hours. 1060 hours jet time with
spproximataly 500 hours in the F-86,

F. Combat hours during World Wer Il: 150 hours P-38 flying
bomber ascort and interdiction missions,

G. Korsun Theater:
1. No fighter-bomber.
2. 40 hours combat time, counter alr,
H, World War II Claims:
1. 2% aireraft destroyed.
2. 2 damaged,
I. Neone,
PART II = Gun Vsl Combat Experience
A, Total Missions: 9
B. Number of Engegements: 2
C. Nusber of Firing Passes on Enewmy Alrcraft: 2
D. Claims: 2 damaged.
PART III =« Pilot's Corments

A, Thexre is apparently a slight penalty in performance of Gun
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- Vel sircraft s compared to other F-86's with .50 csliber.

B.

C.

E.

Fo

G,

R

O
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K.

The olimb and ceiling are slightly lower and the decelera-
tion during gun fire is more soticeuble.

I believe that 44 seconds is not adequate for the typo of
cochet belng experienced here. X believe that we should
get at least 8 or 9 seconds of five as a winimum,

T believs, because of the couplications of sighting, that
‘tracers are highly desirable.

Although I have only fired Gun Val aircraft at two MIGs in
combst, I feel that the 3% dopression of the guns might be
undesirable, I feel that the most effestive gunnery can
be sccomplished when the guns are horesighted as closely
to the longitudinal axis of the aircraft as possible,

Judging from combat camers film and pilots® remarks, it is
sppecent 6 me thal the 20 wm instulimtion as compared with
the .50 caliber is wore effective,

1 fesl that the present installation of four gums wouid be
adequate, aad I do feel that the selector switch in the
four gun ixstsllation to allow ithe pilot to firve twe or
four guns is desirable., Thiz is because of the variable
combat conditions which fighter pilots find thmmsslves,
that i3, range, altitude, waneuvorability of the target,
otc,

I do not belijeve this installatior effects the tactics
now being used by the standard F-86,

I feel that the range limiter which stsbilizes the gight

st long roanges is v desiruble feature, The in-range portion

of the range limiter is also a desirsbhle feature,

I have not noticed any difficulty in visibility of tracking
with the Gum Vul reticle camera installation, I feel that
this reticle camers {s highly desivsable,

The lock-on sensitivity control was used on test missions;
however, it wag net used in actusl condyat.

I feel that in future fighter installations, wa should have
2 weapon ss effective as the 20 mm, at least., If at all

possible we should have more effective weapsus; iiids is due
to the fact thui the future high Mach 2ircraft will be built
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sveh strongex and tharefore will be wuch harder to damsge
ezd destroy, The coapacretive ineffectiveness of the .50
casliber has beon shown repcatedly here in the Korean theeter,
Kany hits on the Mig alroraft have heen cbserved, but the
Mig in many cassa cculd still ocutclimb the F-85 and evade
destruction,
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© GUN VAL PILOT SWOARY REPORT

PART I - Generszl Pilot Background

A
8.
C.
D.
E.
F.

Ge

I,

29 Apri) 1953

Lt. Colonel J. R. Best,

Dute of Pilot Bating: 29 May 1941

Total Flyieg Time: 2300 hours

Total Fighter Time: Approximately 800 hours.

Combat hours in World dar II: Approximatsly 100 hours
broken down as follows:

1. 50 hours counter air,
2. 30 hours interdiction,
Jde 20 hours gscort.

Korean Combat Hours: Approximutely 40 hours sll counter
sir,

Claima:

1. V¥orld War II:t Oune Zeru destroyed, ome probebly destreyed.
2. HKoxeau Theater: None,

None,

PART II - Gun Val Couwbat Exporience

A,
B.
c.
D.

Total Missfonss 1)

Rumber of Engagements: O

liumber of Firing Passes on Enoamy Alrcraft: 0
Claimz: O

PART XiI - Pilot®s Comments

A.

Regarding aircraft performance I have very little information
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ous which te buse 2 comparigsor betwsen the Gun Vsl aircreft
aud other "«86's ss X have only flown the F-86E wodel with
siats, The Gua Vul aircreft being sn F-86F with a strsight
agged wing is grently superiv: inm periormance st high alti-
Ludes.

Reyexdiug the length of fire, I do not have emough experience
to form a definite opinion; however, 1 believe that &; seconds
is less than I would dssire. Howsvix, tie present 15 seconds
on the .50 calibers is excessive. I would say appreximatsly
8 seccnds would be e guod compromise for future installstions.

X would like ts see tracers, particularly for test firing,
They are very helpful when firing st & Mig,

X bave had mo personal experience with the 3° depressics of
the guns; however, from the film I have seen I would say
that there is one undesirable charscteristic im that whes
tvacking ia fuom O:00 ¢’clock ihere is » tendency vo urack
in a curve which brings you up through the jet wash of the
caomy eixorafi, At high sltitudes the reculting unstuble
condition wakes the probebility of a kill very much less,

I have no experience which would be of value in detexmining
the sffectivemess of 20 mm hits compured to the .50 saliber,

I do boalieve the four yunz are adequate. I would not like
to se¢ any less than four. A slightly longer pskiod of
fire wouid be desirsble. I do not think a selector switch
to select two or four guns is nocessery except @s in the
prossat installation where it ic &n aircraft factor rather
thkaz » gun factor,

In my limited experience with this instziliation, I do not
feel qualified 1o make any commonts regarding tectics; how-
ever, from observations formed on the experience of outhers,
I do not believe the tactics are altered to any great degree
by virtue of the installation of the 20 mm gun,

I find the range limiter to be of great value in tracking
and firing in both the A~1CM snd the A-4 sight. I find
the in-range indicator s very desirsble festure.

The sight reticle camera insteilaiiun on the Gun Vel aire
craft, I believe, ie excellent., The camere head iun the
windshield is hardly noticesble at all when workimg with
the sight.
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K.

I diid not use the lock-on ssusitivity control foxr the
sight, .

As an overall comment oa ths Gun Vel Project, I foel
strongly that there is s great future for the 20 mm
gun in fighter instsllations, There #ré wany dicad-
vantages st the pressnt time; howsver, I think ressarch
presently underway will ovarcome those in the fuvture.
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GUN VAL PILOT SUMMARY REPORT

PART I - Gensral Pilot Bsckground

A.
B.
Lo
D.
E.
Feo
G

I,
PART 11
A
B.
C.

D.

23 Apeid 1952

Captain Vinceat E, Stacy

Dste of Pilot Rating: June 1944,
Toval Fiying Times 1900 hLiouxs.
Total Fighter Tiwme: 900 hours,
World War Il Time: None.
Combat Hours Korea:

1, Ne fighter boshor missiens,
2, 160 combat hours,

Clefas for World Wer II: None,
Korean Clajms:

1. 1Y% destioyed.

2, 1 probsble

3, 5 damaged

None,

=~ Gun Val Combat Expercience

Total Missions: 3

Numbsr of Engagements: 1

Nuobez of Firing Posses on Enemy Aircraft:

Clajns: O

PART IXI -~ Pilot'a Comnents

a
Mo

I noticed very little difforence in sircraft performance on
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the Gun Vel aircraft compared with the leadiny edge F-86F
us far as climb, speed, ceiling end maneuverability is con
cerned, The normel F-86F has s very slight edge on it,

The decslerstion while firing the guns was noticesble,

The length of fire was adequate in most cases, hut it would
be more desirable if there were 8 to 10 seconds of fire,

Tracers would be very desirable ecpecislly at closs ranges
and high Wech,

I iike the 3° depression of the guns, It keeps you out of
the jet wash si certainm ranges where you could get a
smoother gun platfors from which to fire,

From what I have seen of the hits from the Gun Val sircraft

of the 20 mm samunition, I believe it is very lethal, especially
at close reuges. As coaparsd to the S0 callbex, the omly
cbjection I have is that there sre no tracers sad the firing
time is short,

The amount of fire power in this installation is very
adequate, and if the guns could be boresighted to bring
the puttern in a fow mils tc have 8 wore concentzai

fize power, I think we would have a very lethsl installe-
tion, The gun selector switch in the four gun imstalla-
tion is desirshla, hut if I had 10 ssconds of fire i=
these gung I would not vent a 3slecior switch,

I do not balieve any of the shortcomings of the Gun Val
alrcraft hinder the tactics now beiny eaployed by standard
F-06F aircraft. The tactics in all circumstances were
about the same.

T found thet soms¢ times in close ranges the sight would
oscillate, aud the range limiter would be a desirable
feature if they could take some of the oscillation out

of the sight, The in-range indicetor on the range limiter
is a very good festure.

The sight reticle cemers installation did cause s little
difficulty in tracking but the new erector head that is
now justalled eliminates this difficulty,

The lock-on sensitivity control is another desirable feature
in the fire control system, It allowed me to stabilize the
redar and control it and to know what itg cepabilities were,
and whother or not it was in cocaission,
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K. On the overall picture, I think that if they improrve the
‘mounts, the pattera of the 20 mm, the length of fivs, sud
get rid of some of the wefght if poessible, the 20 s will
ba ths answer to future fighter imstallations. _

Appendix J - Page 60
Inclosure ;g - Page 54
2




GUN VAL PILOT SUMMARY REPORT

PART I ~ Genersl Pilot Buckground
A, 22 April 1953,
B. Cuptain Clyde A, Curtin,
Cs Daﬁe of Pilot Rating: 12 December 1941,
D, 7otal Flying Time: 3300 hours.
E. Togal Fighter Hours: 2200 hours,

F. Combet hours during World War XI: 15 hours interdiction

wissions.
G. Combat hours in Korea:
1, Fighter -Bomber - None.
2. Counter Air -.130 hours in 85 missions.
H, Claims:
1. World Wer II:
2, 1 Ysmn (oEound),
b. 6 locomotives and treins,
2. Koresn Theater:
a, 2 Nigs destroyed,
b. 3 Migs damaged.

I, Two years experience as ifnstructor at Air Force gunnery
squadron,

PART II - Gun Val Cozbat Experiences
A. Totul Missions: 5
B, Number of Engagements: 2
C. Number of Firing Passes on Enemy Aircraft: O
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Clelms: ©

PART III - Pilot’s Comuents

A,

B.

C.

D,

E.

F.

G.

Gua Val aircraft seem to be heavisr on take-off and climb
characteristiics with & corrcesponding Loss of ceiling and
waneuverabiiity at altitudes. The deceleration during fir-
ing is noticeable but is more thaa off set by the steiking
force of the fired projectiles, -

The length of fire cosbined with the lack of tracer amuni-
tion and the evesive maneuvers of the enemy aircraft indicate
that a longor duration of fire is desirable, With the large
nusber of targets availsble in this theater, 8 to 10 seconds
of fire would be my recommendacion,

With the lack of reliability of tho present sighting system
on the F-86 and the short duration of {ire with the 20's,
it 15 mandatory that tracer ammunition be furnished with
this gunanery installation. Tho wax coating on the ammuni-
tion is of slight help in escertsining & desirable sight
picture, This is determined from the sighter burst. The
;83 :rllls were not adequate as they burned out st sbout
ect,

The 3° depression on the guns is both desirabie and undesir-
able. It i3 desirable from the point of view that you are
above the jot wash of the other aircralt, but it is undesir-
able from the point of view of maintaining proper sight
picture due to over controlling, A pendulum type oscilla-
tion is encountered on attempting amall corrections. In
comparing this zet up with that of an F-86 with .50 csliuvers,
I heiieve that an overall conclusion would favor the Gun

Vel installatice,

When the 20 mm hit with effective force, the results zare
very good, but I believe that several aircraft that were
not destroyed could have been shot down had the aircraft
been carzying a full load of .50’'s, This ¥s, of course,
based on the length of fire and the fact that there were
no traccis on the 20's,

Four guns are more than adequate. The selector switch for
2 or 4 guns was used by the pilot on all missions end I
feel that it would be desirable on future installiations,

There were no changes of tactics caused by the Gun Val air-
creft,
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It is my belief a range limiter on the A-1 CM or the a-4
aun sight is of no value and should not be utilized on
future fighter type aircraft, 7The A-4 sight will give
proper computations at all renges., When you utilize the
range limiter un the A-4, you immediately put in a booger
factor. If you fire a slight bit cut of camge, you have
to estimate how high you have to aim above the Mig, 7This,
of course, destroys the ranying and computing functions
of the A-4 sight,

No ccmment.
No comment.

No comment,

I belisve that future installation of the 20 mm weapon

in fighter aircreft is des’rable, not particularly against
the Rig-15 or other type fighters, but would be mandatory
if we were fightiag against bombers, The .30 caliber, I
believe, would be totally inadequate against docber type
aircraft; of course the fifties are more than adequate
waen fixing fighter against fighter,
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GUN VAL PILOT SUMMARY REPORT

PART I - General Pilot Background

A,
B.
C.

&

D,
E.

Fs
G.

I.
PART II
A,
B,
C.
D.

29 April 1953,
Cuptain Houston N, Tuel.

Date of Pilot Rating: September 1944, Fighter Pilot since

Total Flylng Tims: 3700 hours.

Total Fighter Time: 1180 hours with approximately 1100
hours in jets.

World War II Time: G50 hours as an artillery liaisom pilot.

Koresn Theater: 180 hours in F-06's slil of which Las been
aip-te-alr wark,

Claims:
1. VWorld War Il: Noue,

2. Korean Thester: 3 Mig-15 type airorait destroyed and
one dszaged,

I have no cther experience than just a plain fighter pilot,
= Gun Val cCombat Experience.

Total Missions: 3

Number of Engagesants: O

Nusber of firing passes made on enemy aircreft: O

Claims: ©

PARY III - Pilot's Comments

A,

e

From my experience I cupnot gay if there is a penalty in
performance since the only F-86F with the straight edge
thet I have flown has been the Cun Val aircraft, However,
the one thing that I did notice is that there is a very
noticesble decelieration while the guns sre firing, wmuch
moce noticeable than the .50 calibers in the F-BGE.
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B.
C.

G.

H.

1.

1 believe the &5 seconds length of fire is adequate.

I like the tracers for test firing, net necesserily though
for other tham tost firing,

As for the 3° depression of the guns, I do not really know
enough sbout that to have an opinion on 1t.

I have never seen 2 20 om hit on an enemy aircraft; 1 can
only guess that it would be more effective thas the .50
caliber, I recall at leest one case whers I observed .everal
.50 eculiber hits on the aft section of the MIG, and his per-
formance did not seem to be sffected st all. I believe in

~ that particular instance the 20 =m would have stopped this

particular MIG,

On the present Gun Val airceaft I believe the gun inatalla-
tion is adequate, both with respect to the number of guns,
the emmunition and time of fire. I do not think we should
have less than 4 guns. The celector switsh, usina 2 or 4
guns, is 8 desirable feature on the present inutull&tioa.
but it might not be on ant aircraft where we did not have to
worry sbout comprussor stalls et high altitudes,

Fiom my experience in Gun Val aircraft, I do not think the
tactics have been asltered.

The rsuge iimiter, in wy éxperience, hag not been necessary;
in fact, it hus caused me 4 little treuiiie at times when the
targed was beyond the maxinum zetting of the range limiter
with uo time to chenge it during the attgek.

Tha sigiht zoticle camors did not bother wme at all, It seems
to fit very well ia the eircraft, and it did not affect ne
when I wes flylng the sircraft.

I had no cccagion to use the lock-on gensitivity control,
In prestice, I checked it just to see if the light worked,
but I do not know how necessary it is,

In summery, I think the four 20 mm guns in the F-86 would
raise the kill-damage ratio favorably because of the greater
striking power and possibly greater accuracy &t long ranges.
However, I think it would be necessary to have an installa-
tion that will permit unrestricted use of the guns at all
altitudes.
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GUN VAL PILOT SUMMARY REPORT

PART I = Geneeal Pilot Background

A,
8.
C.
D.
E.

27 April 1953,

Csptain B, T, Dewey.

Date of Pilot Ritinys 7 Jasuary 1944.
Total 'Flyl'nq Time: 2000 hours. |

Totel Fighter Timwe: 1300 hours,

. il
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F. Combat tlours World War II: 286 hours. World War II experience
fincluded approximatsly 90 missions of cluse support, dive bowb-
fng and apout 10 counter air missicns, and the rest ware escort
missions of gsuch type as heavy boambers and light bombers., A
totsl of 140 missions were flown duriag Worid wer ii,

G. Coambat Hours Korea: Approximately 100 hours. Counmter air
spproximately all the time,

Ho Claims:

1. World wer IXI: One ME10? destroyed. One ME262 probably
dostroyed,

2. Korsan Theater: One Mig-15 type aircraft destroyed; one
Mig-15 probably destroyed,

I. This pilot has had no experience ac sm armpment or & gunaery
officer: h¢wever, he has bean able to spend a good des! of
time practicing dive bombing, straefing snd other tactics as
applied to fighter bomber work.

PART II - Gun Val Cowmbat Experience

A. Total Missions: 2

B. Number of Engagements: O

C. Number of Firing Passes on Enemy Aircraft: O

e o i

T LI §

B,

D.

Claims: O
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PART IIX - Pllot's Comaants

A

B,

C.

D.

Fe

G.

H.

1,

Je

In my opinion, the Gue Vsl sjreraft does outclass the F-84E
and is almest equal to the leading edge .50 calibev F-86F
aivoraft, At altitudes this sircreft is slower to tuca due
to the extra weight, and it requires more sttention from the
pilot to allow him to maintain a high Mach without losing
rltitude, At low altitude I found the decslerstion of the
sircraft during gun fire to be grester than the .50 caliber
installation but is still no detriment to the performance or
tactics used in the airccvaft.

As fasr as the length of fire in Gun vix aircraft, I belisve
it is adequate for the type missions thet I flew.

The system used here with beeswsx on the ammunitiocn to'pro-
wide merking of the projectile path i{s, in my opinion, better
then tricer smmunition,

I am unable to make a cosment on the 3° depression of the
guns,

I am in favor of the hitting power and range of the 20 em
iastullation ovar the .50 caliber,

If the problem of compressor stall at altitude can be re-
moved end the four guns ¢en be fired at sl) altitudes, I
feel that they would be adequate and should fire altogether.
In other words, 4 guns fired sll the time, no awitch over
change,

Tactics with the Gun Val ajircraft sre nc different fram thoss
of the standard F-B86 aircraft,

I did not uge the range limiter, when instelled, as I fool
that having the electric caged position is sll thet i3
necessary. Wien you are not pressing the eleciric caged
button, the sight cowputes the proper amount of lead for
the carget thet it has locked on,

As the forwaxd vision of the F-86F is limited by many bars
end braces I, for one, do not like the sight reticle camere.
It just provides another hazard thet you have to lock around,
Although I do feel that the sight picture during firing is a
desicasble festure,

The lock-on sensitivity control is & good thing and should
be incorporated in all radar sights that we have.
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As © 135t word, let's have wore 20 ma on more fighter type
elrexait t6 replace the 40 celibor,
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PART X =

Ao
8.
C.
D,
Ee
Fe
G.

%

GUN VAL PILOT SUMMARY REPORT
General Pllot Background
} May 1953.
Lt. Colonel Philip E, Joyal,
Date of Pilot Rating: 13 Decewber 1941,
Total Flying Time: 3200 hours.
Totol Fighter Time: 2300 hours.
World Wer II Cosbat Hours: None.
Korean Combat Hours:
1. No fighter bomber.,
2. 130 hours counter sir,
Claims:
1, World Wer II: None.
2. Thrae Mig-15 type airoraft demaged.

None,

PART II - Gun Vai Combat Experience

Ao
B.
C.
D,
PART XII

t A.

Tutal Migsions: Ore,

Number of Engagements: Nene,

Number of Firing Pasces on Enemy Alroraft: Noue,
Claims: None,

- Pilot®s Comments

One flight would not make a govod ovaiuaticn. Aircraft
seemed to be faster and more effective than the F-8CE*s
which I hed been flying.

Although I have never fired Gun Val at an enemy aircraft,
it {5 a netural reaction to want more time of fire, I
believe that the time of fire of Gun Val should be at least
half that of the normsl F-86,
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H.

I.

Hy opinien, bassd on exyerience with .50 ciliber {s ccabst,
is that tracecs will remdot the equipment wuch more effective,
For one thing it will stop & pllot from wasting emmunition

‘when he has simed incorrestiy,

I an not fau!l!ar enough %o make a cecomant on thc 3° depression
of the guns,

From observing Gun camera film, T would ssy that the Gun Vul
amsunicion is et least 50% more effective.

I bslicove the four guns is sdoguste =nd should not be reduced,
The system should be such that two or four guns could be
gelected.

I an not familiar enough with the equipment to reader an
opinion as for as tactics are concerned. I do not believe
the tactics would be altored with the exception that initisl
iong renge bursts designzd to slow the enemy aircraft dowm
would have to be esiminsted due to thea short lesath of fire.

I fosl that the range Limiter is a desirable feature and slso
thy in-range indicator,

I did not fire at a target so I cennot personally state
whether there would be any difficulty in Sracking with the
sight reticle camera inatalliation,

T did 0ot use the lock-on sensitivity control on my migsion,

I ax in favor of installing 20 mm in futurve fighier aircraft
with the following stipulation: Louger timo of fire,
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PART I -
A.
8.
C.
D.

"
e

F.n
Ge
H.

1.

GUN VAL PILOT SUMMANY HEIOKT
Gsnexzl Pilot Bﬁnkgxmund
20 April 1953.
Captain William H, Champion.
Date of Pilot Rating: December 1944,
Total! Flylag Time: 3050 hours.
Totsl Fighter Timc: 1400 hours.
Combat Hour; World War II: None.
Combat Hours Kotois 115 Hours, counter air.
Claims: |
1. World War II: None.
2. HKoreas None,

Combat orew instructor at Nellis Air Force Base for 24 years,

PART II - Gun Val Combat Experience

A,
B.
C.
D.
PART III
A,

C.

D.

Total Missions: 1,

Number of Engagements: 0.

Number of Firing Passes on Enemy Alccrafi: O,
Claims: O,

- Pilot's Comments

The flying cheracteristics and maneuverability of the Gun
Val sircraft were found to be excelleat,

The 4! seconds of length of fire that we now have availablc
is believed adequete for this theater,

I believe that tracers are an adveniuge in any sirborne coo~
bat weapon,

The 3° depression of the guus is believed to be very sound
and further rescaxrch should be conducted, especially for
fighter versus bomber and air-to-ground firing.
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E,

Fo

G.
H.
I,

Jor

K.
L.

The effoctiivensss of thils weapon is far superior to our
present .50 caliber and believed to be as accurste.

I belisve the presoni installution of four guns i3 adequate,
ond I would not desire fewer guns with more ammunition, I
alto belisve that the four gun iastaliation with the selectox
switch to allow you to fire 2 guns or 4 guns is highly de-
sirable, '

No coument.

No comment.,

No coamment.

No comment.

No comment.

No coasment,
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GUN VAL PILOT SUMMARY RECORT

PARL I ~ GoneraliP!lot Background
A, 30 April 1953.
B, Captain Peter J, Fredricks.
C. Date of Pilot Rating: 23 Nay 1944,
D, Total Flying Time: 1350 hours,
E. Total Fighter Time: 1015 hours,

F. Combat hours World Wer II: 227 hours - 87 fighter-bomber
nissions,

G. Combat hours Kores:
1. HNo fighter-bomber missions, al) fighter-interceptor work,
H. Claims:
1, World War II: None.
2. Koreun Theater: 2 deéstroyed,
PART II - Gun Val Combat Experience
A, Totul Wissiongy 1
B. Number of Engagemontss 9
C. Nuzber of Firing Passes om Encmy Afvcrafts O
D. Claims: 0
PART III - Pilot’s Comments
A, As for aircraft performtnce with the straight leading edge,
there appesred to be sn increased amount of maneuverability
particularly noticed at altitudes, There was no noticeable
change in climb, speed and ceiling although there was &

noticesble decelecation when firing ell four guns when re-
turning from the mission,
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E.

Fe.

G.

I.
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Ko

Though there lre-oniy 44 seconds of firing tiwe available
to tne pilot, it gppecred that this wes & sufficient sxount,
in fect mors than I oxpscted. By firlag short bursts I had

‘to squeesv the trigger spproximstely 6 or 7 times, and it
"seemed to be u sufficient amount of firing time available

to destroy an enemy aircrait,

As for icacer ummunition, it would probabiy heip to tucn an
enemy ajrcreft im hot pursuity it is actuslly not necessary
because the wax typc tracer can be easily sesan under most
conditions.

I du not feel thorcughly qualified to a:3wer as far a2 the
3° depression of the guas due to the fact thet I hsve been 7
unable to fire on enemy sireraft,

I also do not feel quelified to meke sniy cowwents with
reforsuce to the terminal effectiveness of this weapon,
I have not cbserved eny hits with the 20 em finstallation,

1 am entireiy satisfied with the present izstsllstion of
four 20 mm cannons., I would like to sec the selector switch
enabling the pilot to switch from 4 to 2 guns, end thereby
fire and damage with the possibility of slowing up sn enemy
afrcraft without too muck deceleration, This would give
the pilot the shoice of selecting the four guns sfier clos-
ing in for a kill,

I am not fully qualified to rccommend auy changes inm tactics
used with this type installation. It is felt that any al-
teraticns in the tactics now being used by standard F=86's
would be very minox and easy to overcome.

Although X did not have mn opportunity to use the range
limiter I found the in-range indicater to be helpful,

The sight reticle camera installation was a little annoying
at first but was easily overcome. I prefer this type in-
stalletion over the nose type installatioa,

I did not use the lock-on sensitivity control on this mission,
and I do not consider myself fully qualified to comment on its
usefulness.

Ag far as the 20 mnm {nstalliation in futuxe fighter aircreft
is coacerned, I would like to see them adopted, although
there is less firing time, There is a greater destructive
power firing a shorter time on target and a more positive
chance of a destruction,
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D.
E.
Fe

Ge

) 8

GUN VAL PILOT SUMMARY REPORT

~ PART I - Gomeral Pilot Background

20 April 1953,

Captain Robert A. Windoffer.

Date of Pilot Rating: 5 Decembex 1943, |
Totsl Flying Time: 2500 hours, |
Total Fighter Tiwe: 1800 houts.

Combat hours duving World Werx YXI: 12 hours, mostly inter-
dictioa work,

Cowhet hours in Korsen Theater: 185 hours all of wiaich are
counter air,

Claims:

l. World War II: None.

2. Korean Theater: One Mig-15 destroyed and oné damaged.
I have been a gunnery officer for three years ix ADC and

also three months here with the 336th Fighter-Interceptox
Squadzon prior to becoming Operations Officer.

PART 11 - Gun Val Coabat Expsrience

A,
B,
C.
D,

Total Missions: 2

Nusber 5f Engsgemoats: O

Number of Firing Passes on Enemy Alrexaft: O
Claims: O

PART IIl - Pilot’s Comments

A.

Figst, there is a small sacrifice made in the Gun Val air-
craft es compared to the noimal F-86 in climbsg abkave 40,000
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Twoth  The Gen Val sirorafy deas nob cilcl quite es well
antell Gay ba dia Lo She #etes welght, Fhly @ico makes tae
rei) g o littie bAr lower thun the uerwal P86, An f4r ag
waamiebilicy Is concornod, Y think the Gun Vel efrevift
a8 cfopubio except 1o wutresely tight tucan where it steils
q“,w 8 lixtle woorary the spmeds aey the nsae on both wodels.

r (g gun fhee the Gwy Yall doos heve wopp decelaration

W she 50 eelibee Fuldy homsvor, 1 do not believe et

gu g facy iy woo detrimentol,

Ta {9y op nlon, thy lengih of 72w ix ne? Long ouough, If
thdtr dengih of {irve weroe jmeresswd to & o 8 seconds with

vofst treter weund during the whols loud, At would Impievs
o Wiy kiil xetio comsidorably,

No Lindant

yibe ¥ dupression of the gues is geud, I helieve, bocause
jo) teproves kKA1Xiny renge,

vt M omma will kool dows s Mig with Gexy bty whish is a
viory Cavorehle pehnt,

Tian feun gun dpstellotion 4s $hae, sal 1 4o sot </ .mk the
Cwares of ygane showld e cut down Lo huer.ese thw ‘mount

of wmguedile . Touy wvamition should be lnovease. in
sthex ways, !f wvarusible, The selootor owitelk to +llow
the pilot v» vluw & ox & guis, Y think £+ 3 fine idew.

X do not belleve the tacticy are sifecied st aeil.

The rougy iimites stubilizing thoe sight e lopy renge is
vl dasicably, wnd I de nol bellove the imerw s indicstor
Is noedod for an oxpurienced 2ight man,

The night retlicle cwwxw s w 1itile fajettiviiley but cam
ke guitey asceuutomed to ir a short tiasw,

Tae lozk-on gensitlvity costrul was used “axdu:) flights,
and [ think it i3 » gogd foetucs,

For fatuve fighter instaliuticns 1 bolisve thot the 20 wm's
ace very dasleable with ¢ fow tuux chauges,
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GUN VAL PILOT SUMMARY REPORT

" PART I = Genaral Pilot Background
A, 10 April 1953,

B. Captain Murray A, Winsiow,

C. Uhknbwn.

D. Unknown,

Es Unkuown,

Fo Unknown,

Ge Usknowne

He Claims:
1, Worid Wer II: Unknown,
2, Korea: 4 destroyegd.

I. Usaknown,

PAET II - Gun Val Expexience.

A, Total Missions: 3

B. Number of Engagements: 3

C. Nwmwber of Firing Passes on Enemy Aircrafts 2

D. None.

PART III - Pilot"s Comments

A, Effectiveness from hits wus not observed personally by
me although I am of the opinion that the .20 ma smmuni-
tion as compared to the .50 caliber awmunition is much
greater and effective in fighter type aircreft against
the Nig type aircruit we ure fighting in ihis ares. I
givo this opinion due to the fact that I believe a strike
by a 20 s inctead of a .50 caliber would have slowed

down the enemy eircreft to the point where we could get
into @ good effective firing range and finish hia off.
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F.
G.

I

Jeo

L

I belisve the length of fire for this particular type aipe
craft is too shoet, oonaidering 2ho ovezall experience lewel
of the type pilotsn that will fly oux fighter type aircraft.
I would consider 6 to 10 seconds to be wore desirable,

As far as sccuracy is concerned, I believe tracers would
have helped considerably in one instaace when I fived om
a Mig with thia wespon, I feeol that thers is s requixc-
mant for tracers,

The chanye of taetics of the afircraft with the 3% depression
of the guus appeared to be very siight and did mot appesr
to effectively change sny tactics as far as this theater of
operaticns is concerned,

Comparing this iustallstion with the .50 caliber, I do
think the 20 mm is a much better gun to have instalied,
The reticle vibraticn and the deceleration of the aircrafi
is noticeable, but I do not believe that it would change
the adventages of having the T-160 guns,

No cosmnent,
No comment,

The range limiter sppeared to work fairly well, The blink-
ing of the sight reticle was. adequate, and I &6 not believe
it was too intense, The range limiter did help me to treck
more accurately, but due to the fact that I could mot close
to a point where I had the range limiter set, it did not
pacticularly help me, If I had had the time to reach up
and change the range ’¢witer to & groater range, I would
have been more accurave with my firing. I do think the
range limiter, if the pilot is properly trained in tke use
of the sight, oan be very desirable in the type of combat
flown here.

‘The reticle camers will not greatly hinder the pilot in his
forward vision,

The radar lock-on sensitivity control, the sight, and the
range liniter, I believe, are very holpful to new pilote,
However, in ordec to properxly use the forementioned itews
of the fire contcol sysiem, ¢ach new pilot must be prioperly
instructed as to their usege und operation, '

Just as an overali summary of my particuler experience with
the Gun Val aircraft, I do feel that a caliber gun larger
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than the ,50 czliber, The 20 mm is very sdequate although
the longth of fire ic too short considering the oversil ex-
perienco level of pilots who fiy the ajrcraft, -

compared to the .50 caliber amuunition is much greatex and
more effsctive in fighter typs sircraft against the Hig
type aircraft we are fighting in this area, effectiveness
from hits has not been personaily observsd by me,

Appendix J - Page 7'_9
Inclosurs #2 = Pege 73
257

B 4 e e et ¢ s A A s St o et < =+

- B i oy o T e




GUN VAL PILOT SUMMARY RLPOKT

PART 1 - General Pilot Background
A. 14 April 1953, '

R L B TR

F-51's and F-06 alrciaft ws Flight Comsander and Squadron
Commander,

t ‘B. Golonel George L, Jones,
: C. Uate of Pilot Reting:
‘E D. Total Flyiny Times 2864 Houts.
?
E E. Total Figkter Time: 2077 Hours,
i F. Combst Hours World Wer II: 112 Hours,
{ l. Combat houes in Warld War II were flown in P-47 aircraft
' participating in long range fighter bomber strikes over
Jepau and China,
G. Coxbat Hours Korean Theater:
; 1. Counter Air: 280 combat houxrs flown in F-B6A, E and F
» type aircreft against Mig-15's. These missions were
4 flown over a period of time extonding frow June 1951
- to April 1952 and Januacy 1953 to April 1953.
:_ H, Claims:
? ). Korean Theaterz 6-1/2 Mio--1& alrcraft destroyed; 4
' Mig-15 alrcraft deameged.
t
1 I. Gunnery LExperience: Instructed in fighter gunnery im F=47's,

PAKT II - Gun Val Combat Expurience
A. Total Missions: 40

B, Number of Engagements: 25. Engagemeuts include only those
occasions during which my flight maneuvered for pesitica to
fire on Mig-15's or the Min-15's atteuptied an etiack on us,

{ Occasionally several engagements occurred during oase mission,

C. Number of Firing Passes on Enemy Aircraft: 14, This tutal
includes firing severel bursts at the same Mig on those
occasions during which a Miy was bounced and chased around
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.thé sky for 5 oc¢ 10 minutes.

P, Claims: 2 Mig-15 aircraft destroyed. 1 Mig-13 slrciaft
damaged. :

Pﬁﬂi III - rifot's Comments

A. Alixexaft Pecformanco:

1. A silight penalty in aivcraft pecformance is paid for in
the Gun Vel installation., This small reduction in air-.
craft performance is evident in the climb and handiing
characteristics of the Gun Val eircraft at sltitudes of
456,000' and higher,

2. The levet fiight wnd maximum dive speed of Gun Val air-
cruft is equal to that of the stenderd K86 sitcreft.
tiuwovor, in my upiniun the stwndecd F-00 hws w sligiily
Wigher ceiling then the Gun Vel siccraft., This assump-
tion s Lused un soversl instusices durley which Gun Val
slvcrafv and stundecd airceaft were flown in @ lengthy
stvrn chase ageinst high fiying Mig-16 alrcraft, Om
these vccuslons the stauderd ¥-U6 uchieved s 1600" te
200" wltitude wdventuge over the Gun Val sfrcreft,
(Note: llowuver the Miy still climbed swey from both

=i6's.)

3. Mepeuversbijityr Gun Vel siccreft waneuvecubiiity in

. combat ve Miy-L0's wun not uffeuted tu suy yrost deyreu
by the T-160 fnstetiation, The slight diffyrarce be-
tweun & Gun Vel F-86 sud .00 caliber I'-L0 §8 o yreator
nose heaviness of Gun Vel sicoxeft which Is noticesble
abuve 40,00)°, 1his can Le haudled by juliclous use of
stick trdw and stick pressucen,

4. lgeglerution: The speed dvop of { dartry thio flelng 2
all four yguny vn w L' to 2 seunnd byyst .{s much muru
noticesblo ln the Gun Vel fngturlution., This Leromes
especially appucont when ficing on wiesy slicrefl at
hioh altitudes snd s)ow wir speeds. R

B. Lenygth of Fixe: Fuur end oue half xeconds of fizxe is fu-
sdequeteo tu effectively copu with the apmbat firiny stiuations
most usuelly encounvercd, To meetl presant and immediately
forasmeable cunbat conditiony, it appenrs thut 9 to 10 secends
of five shuvuid be provided, 7Yols 45 hiased on ficluy opportuni-
tiex us they are influenced by the present fire cuntro} systom,
alrcraft performance and iustul led armament.
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C, 1racers: Combat experience in Korea indicetes that the use

.

-of tracer amuunition i3 highly desireble in air-to-sir combat.
The fire control system now in use will not compute accurmtely
under all combat ficviny conditions. Tho use of tracer wmnuni-
tion ag an aid to the fire conteal systom whon used in com-
Junction with the sight, has vesulted in the rrequent desiruction
of enemy afrcraft which would have otherwise gone unscratched,
Aside from the primaxy use of tracers us wentioned, tracers

are helpful to a pilot when ficing on sircraft which is cut

of harmonization or whon using 8 sight which ls walfunctioning.
Both situstions avu comuon occucgcekced in tie field,

3% Nose Down Gunst In my opinion the 3° nove down instsilution
in the F~U6 makes it difficult to teask ¢ terget from directly

. 8stern because it forcas the pliot to fly in jet wush in ordex

to hoid the pipper on, The resulting yew and pitch movement
of the wircraft not only hinders sccucute sighting buf probubly
fncreuses bullet dispersion considerably,

Toxminsi Effgctivensns: The terminml effectiveness of this
20 v instwllution [y much groster thui the .50 culiber fn-
steljutivi. As ou exumples using standurd “.50's" I fired
b @ Niy teom desd astern ruaye UU0' wnd altitude 20,000°,
The ficing burst wes u 25 to 3 secund burst, the patteun
Cuapletely cuvered the Hiy's fusmlaye sud the Ny went down
burnfoy. Urder swinost ideuticsl cfxcunstances I fired ui w
Miy usdny the T-i69 iastulloydon, Thia thiyw the wltitude

was A2, 0WK)" and Y fived 8 2 pecond buret, Yhe Rly'v Tuselaye
wen bluuketed with hits. Yu less then e secund this iy went
duwa Lurufng sv heavily thut the lest helf of the Lucwt was
probebly fneffective Leciuse the smuke was su deuse 1 could |
not sew whui I was shuvting wet,

E o, E‘“ ¢

. The present four gun instelletion rulfills combet ve-
quliwaents from the staudpulut of teudinel belllstics
effectivenves, tate of fire, wnd disperslon puttern,

2. I du nut Lellove thei fewelr yune with more wmaunition
would be & desivuble comprumise, bucutse of the reducad
kit probability of such sn Ingtwitation, uninse the;
were mounted in an aivcrafv which pustessed s definite
pacformance advantaye ovecr the alrcreft agminst which
it was flown., The must effectivo way to ralse the hit
probabiility rave for eny instulistion i to have &
pusitive rate of closure and "yet closo™ before fiving,
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3. A selector switch would be desirable to aliiw tne pilot
to fire two or four guns, depending upon the circumstances,
ilowever, this type of switch is not absolutely required,

G. Tacties:

1., The tactics used by pilots flying standard F=86 aircraft
as compared to tactics uszed when flying T-160 modified
F-86's are identical. They are primarily offensive
tactics designed %o place the attacking element into
effective firing range and position,

2. The T-160 installation did not show a consistent increase
in effective firing ranges over that of the .50 caliber
installation, Primarily this can be attributed to the
problem of fire control when firing at small fast-moving
targets at long ranges. MNMajor characterictics of the
installation together with remarks as to effectiveness
as compared to tne .50 caliber installation and tactics
are as follows:

s. Higher Cyclic Rate

Totsl rounds per minute almost the same as the .50
caliber installation thus affording almost equal

hit probability with much greater destructive power,
This factor incressed effectiveness of tactics used.

b. Shorter Time of Flight of 20 MM

Made no apparent difference in fire control effective-
noss under 2000°' range and at ranges spprosching 3000°,
I doubt that the 20 mm projectile has a greater re-
teined velocity than the .50 caliber due to the better
sectional density of the .50 caliber projectile.

¢, Four and One Half Seconds of Fire

Reducad the effectiveness of the tactics used when
compared to the 15 seconds of .50 caliber firs

available.

d. Discharging Spent Cases

No effect on tzctics, Wing men had no trouble in
avoiding discharged cases,

e, Aircraft Deceleration

At very high altitude firing at slow airspeeds, the
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decal@:ution viduted effsciivonees of the taciics

used, Dece.orption was nut poacticulerly aoticesble

when fhelng et bigh Mach speeds.
1. n0 Depregsivn of Gunx .

In wy oplaion nuse duwa depresion of the guws re-
duusd effectivinesz of tacuicy wsed becwuse 1t furcod
the pilot into flylng in the jet wash wheo trackiny e

voeget Flylay Wtredght swey froe hiw,

V. gl Reundi

Many tiuwes wore effecvive thes the .60 celiber round,
This onu Yscion slome grestly lucroutcd the uffecilve

ness of L.« isdtice usad,

bo Hefanalye 1'clige

The VT-itw dvstollevion did wot chiswaye dufeasive vwutice

used.

Kauug Liniseit

I, The vanyw limfuv: © fy » definite wssist to the prnleﬁt

Cflve suntiul sy” .pix. The in-crouys tudiomtes povtlon of
the vudge limit:y |o very faportent siave the pilut cen

be sure he {w 10 chuye withuut vakioy his wyes of f of
Lis tuiret.

El“nl ligt e Anysaljmeign, which wes ficat utllized
the Guu ég‘ Iltul\'l wap oo lecgy eed did affect the

pllu!'l violbility whion attempting tu pleck up or trxack =
{aut woving curget. Thy new veticle which way finelly 1o~
stalisd in these siréinit wes 8 grostly imnroved veticle
fistullation sitd w deiifite msset 2 the srmassni system,
I highly cecossonsl u reticle of this type of lnstellmtion
in future fighior mivcruft,

XThe Lock On NSeppitivity Gontxol was used on pruactically

avoxy mission. This fonture Incrauses the effectiveavss
of this fire control sy .tem,

Additional Comugnts Ne amount of tire contcol equipment
will aver pay for iteeli if it is mountad on a gun plate

form from which w piiot fires frxom an out of range position,
either through lack of pilot sbility sand judgment or through

sheer leck of aireraft performence,
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Supsiscys  In wix cowbat todsy thexe is ¢ defluive yeyuicoment
for & HLY round walch puuetuui-u wad ripe end tescs Lexge

aredy of sicorsft gtructuce, r0quir¢upnt for this type

of projectilo will laccewsv fw thy fuvture as gdrewdft structuzsl
ttrenyth fa lucxes'od to aget vhe siresses of highex spueds,

Coabut experisuve lu Kovew bus chows thet an wiveraft hit sand
duaaged by cecnow [ive (iig-16 fize) ces seldom be ceturued
to o cozbut fu cemslpalon stutug, eves thopgh whe phlet was
sble to fly it back sud lewd wt his kome bave,

The Guw Vul T-160 Cun was tostod under the followiny condi--
tions fw cowbut which uurlounﬁy Liwitod its combut effevtive-
aess,

l. Coapressor stull of wirorult waylne usder oodbut flrluq
aonditionc. :

. lellua to four and voe helf secouds of fire,

3, Limfitcd to use of only two gums sbove 35,000° (us ww-
sutisfuctory sttempt to prﬂv»ut comprassox stall),

Iu spite of these limitstivus o mutto of O Wig~156"s destroyed,
3 Wig-1b"g probably dustxoyed mud 10 Mig-)5's dowsged as
oppoied to two F-04 Gui Vel sfrocuft deasyed io cowbet wae
achieved, This ladivetos a high gun effestiveness., In wy
opimlon when %ae présunt limitntions eie romoved, the 20
gun shoudd bw- lastwlied In our fighter amirvcraft, This im-
stalletion will then result ip & dnﬁﬂn&tn fnoreuse ir srwa-
wont unublt offevtivenoss,
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. SECRET
SECURITY INFORNATION

HEADQUARTERS
FAR EAST AIR FORCES
APO PEN

6/v Postiaster, Sen Franoisco, Californim

HUBALSTY  Convwrenoe in Finul Repat of Projeat Gun-val

T0: Comminding General
AMr Froving Crouad. Command
Eglin /dr Poros Buaps, Florida

The findings, as subwitted in the flual report oa
the Koreun phape of Frojuct Gue-Val, buve beea revieved
by the Comemnding Genorel, Mer Mt ddr Foroes, mnd the
conclusiony and recosmendetions ure concurred in,

FOR THE CQMMANDING QENERALS

é Jmm““"

JACOB E. SMART
Brigadiexr Genorul, USAF
Depuity foy Operations
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Cowmandox, ARir Resescch & Developwent Cozisaad, Attug
Col, 8. Brewer, P,0, Box 1395, Beltiwore 3, id,

Comsendga, Wilght Aix Development Centex, Attul Col.

Fo A, Hola, WLGH, Wright Fatterson AFB, Obio

Cowmsndux, Alr Hatepiel Cosssund, Attany Me, Bozale
Haber, "-ight Pettorsen AFS, Ghlo

Coumdandex, Alx Force Armamaut Cynter, Aitut Cspt,

E, G, Roser, Egliv AF8, Fla,

Comsuudex, FEALOG FOR, Attn: AMUKN-2, RPO 329 /o
Pe M., Sen Fruncisco, Calif,

Tmstitute for Alx Wewpons Research, Huscua of Sciemoe &
Yudustry, Attus He. John W, Wester, Jry, Uulversity
of Chiocagu, Chicago 37, Xliinois

0ffice, Chief of Ordnanve, Depaytment of the Army, Attui
Col, H. R, Studlex, ORDTS, Woshiugtow 25, D. C,

Colonel 0, #, Jobnucn, Dircaior of Requirewonts, Far Esst
ALT Fowves, APO 925, ¢/0 P.ii., Ssn Fraucisco, Calif,
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE OHIO

FEB 19 2002

MEMORANDUM FOR DTIC/OCQ (ZENA ROGERS)
8725 JOHN J. KINGMAN ROAD, SUITE 0944

FORT BELVOIR VA 22060-6218

FROM: AFMC CSO/SCOC
4225 Logistics Avenue, Room S132
Wright-Patterson AFB OH 45433-5714

SUBJECT: Technical Reports Cleared for Public Release

References: (a) HQ AFMC/PAX Memo, 26 Nov 01, Security and Policy Review,
AFMC 01-242 (Atch 1)

(b) HQ AFMC/PAX Memo, 19 Dec 01, Security and Policy Review,
AFMC 01-275 (Atch 2)

‘ (c) HQ AFMC/PAX Memo, 17 Jan 02, Security and Policy Review,
AFMC 02-005 (Atch 3)

1. Technical reports submitted in the attached references listed above are cleared for public
release in accordance with AFI 35-101, 26 Jul 01, Public Affairs Policies and Procedures,
Chapter 15 (Cases AFMC 01-242, AFMC 01-275, & AFMC 02-005).

2. Please direct further questions to Lezora U. Nobles, AFMC CSO/SCOC, DSN 787-8583.

ofw?omﬂ%&#&@_,

LEZORA U. NOBLES
AFMC STINFO Assistant
Directorate of Communications and Information

Attachments:

1. HQ AFMC/PAX Memo, 26 Nov 01
2. HQ AFMC/PAX Memo, 19 Dec 01
3. HQ AFMC/PAX Memo, 17 Jan 02

CC:
HQ AFMC/HO (Dr. William Elliott)



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE OHIO

U L ST % A
J{;"»Z% - | (SR

MEMORANDUM FOR HQ AFMC/HO

FROM: HQ AFMC/PAX
SUBJECT:  Security and Policy Review, AFMC 02-005

1. The reports listed in your attached letter were submitted for security and policy review JAW
AF135-101, Chapter 15. They have been cleared for public release.

2. If you have any questions, please call me at 77828. Thanks.

/ WZ” ;
ES A. MORROW

ecurity and Policy Review
Office of Public Affairs

Attachment:
Your Ltr 14 January 2002



14 January 2002

MEMORANDUM FOR: HQ AFMC/PAX

Attn: Jim Morrow

FROM: HQ AFMC/HO

SUBJECT: Releasability Reviews

1. Please conduct public releasability reviews for the following attached Defense
Technical Information Center (DTIC) reports:

a.

Flight Test Program for Model P-86 Airplane Class — Jet Propelled Fighter, 2
December 1946; DTIC No. AD-B804 069.

Physiological Recognition of Strain in Flying Personnel: Eosinopenia in F-86
Combat Operations, September 1953; DTIC No. AD- 020 375.

Phase IV Performance Test of the F-86F-40 Airplane Equipped with 6x3-inch

Leading Edge Slats and 12-inch Extensions on the Wing Tips, May 1956; DTIC
No. AD- 096 084.

F-86F Thrust Augmentation Evaluation, March 1957; DTIC No. AD- 118 703.

F-86E Thrust Augmentation Evaluation, Appendix IV, March 1957; DTIC No.
AD- 118 707.

A Means of Comparing Fighter Effectiveness in the Approach Phase, October
1949; DTIC No. AD- 223 596.

War Emergency Thrust Augmentation for the J47 Engine in the F-86 Aircraft,
August 1955; DTIC No. AD- 095 757. -

Operational Suitability Test of the F-86F Airplane, 4 May 1953; DTIC No. AD-
017 568.

Estimated Aerodynamic Characteristics for Design of the F-86E Airplane, 26
December 1950; DTIC No. AD- 069 271.

Combat Suitability Test of F-86F-2 Aircraft with T-160 Guns, August 1953; DTIC
No. AD- 019 725.
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2. These attachments have been requested by Dr. Kenneth P. Werrell, a private
researcher.

3. The AFMC/HO point of contact for these reviews is Dr. William Elliott, who may be
reached at extension 77476.

W SUSIE TN
OHN D. WEBER
Command Historian

10 Attachments:

DTIC No. AD-B804 069
DTIC No. AD- 020 375
DTIC No. AD- 096 084
DTIC No. AD- 118 703
DTIC No. AD- 118 707
DTIC No. AD- 223 596
DTIC No. AD- 095 757
DTIC No. AD- 017 568
DTIC No. AD- 069 271
DTIC No. AD- 019 725
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